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COLLEGE  CALENDAR 

1947-1948 
(As  applicable  to  the  Graduate  School) 


1948 

Feb.    6-7,    Fri.-Sat. 
Feb.  9,   Mon. 
Mar.   25,   Thurs. 
Mar.   31,   Wed. 
May  30,  Fri. 
June  3,  Thurs. 
June    7,    Mon. 


Second  Semester  1947-1948 

Second  Semester  Registration 

Second  Semester  Classes  begin,  8  a.m. 

Spring  Recess  begins,  11:50  a.m. 

Spring  Recess  ends,  8  a.m. 

Memorial  Day  Recess 

Second  Semester  ends,  5  p.m. 

Second  Semester  Graduation  Exercises 


June 

8,  Tues. 

June 

25,  Fri. 

June 

28,   Mon. 

June 

29,   Tues 

J^y 

5,   Mon. 

Aug. 

7,  Sat. 

Aug. 

9,    Mon. 

Aug. 

27,  Fri. 

Sept. 

6,  Mon. 

Sept. 

18,   Sat. 

Summer  Program  1948 

Inter-Session   begins 

Inter-Session  ends,   5:50  p.m. 

Registration  for  First  6-weeks  Session 

Summer  Session  Classes  begin,  8  a.m. 

Independence  Day  Recess 

End  of  First  6-weeks  Term,   12:20  p.m. 

Registration  for  Second  6-weeks  Term 

Post-Session  ends,  5:50  p.m. 

Labor  Day   Recess 

Summer   Program   ends,    12:20   p.m. 


Sept.  24-25,  Fri.-Sat. 
Sept.   27,   Mon. 
Nov.  24,  Wed. 
Nov.   29,   Mon. 
Dec.    18,   Sat. 


First  Semester  1948-1949 

First    Semester    Registration 
First  Semester  Classes  begin,   8   a.m. 
Thanksgiving   Recess   begins, 
Recess  ends,  8 


Thanksgivin 


11:50 
a.m. 


a.m. 


Christmas    Recess    begins,    11:50 


1949 


Jan.   3,   Mon. 
Jan.  31,  Mon. 


Christmas   Recess    ends,    8    a.m. 
First    Semester    Graduation    Exercises 


Feb.  4-5,  Fri.-Sat. 
Feb.  7,   Mon. 
Apr.    14,   Thurs. 
Apr.  20,  Wed. 
June    1,   Wed. 
June   6,    Mon. 


Second  Semester  1948-1949 

Second  Semester  Registration 
Second  Semester  Classes  begin,  8  a.m. 
Spring  Recess  begins,   11:50  a.m. 
Spring  Recess  ends,  8  a.m. 
Second  Semester  ends,  5  p.m. 
Second  Semester  Graduation  Exercises 
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C.  S.  Wyand,  M.A.,  Administrative  Assistant  to  the  President 
William  S.  Hoffman,  M.S.,  Registrar 

Carl  E.  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  College  Examiner 
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Frank  M.  Swartz,  Ph.D.,  Professor  of  Paleontology 
Palmer  C.  Weaver,  M.Ed.,  Ph.D.,  Professor  of  Education 
Earl  B.  Stavely,  B.S.,  E.E.,  Professor  of  Electrical  Engineering 
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Eugen  C.  Bischoff,  M.A.,  Professor  of  Physical  Education 

ADMISSIONS   COMMITTEE 

Carl  E.  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  College  Examiner;  Professor  of  Ro- 
mance Philology,  Chairman 

Joseph  E.  DeCamp,  M.A.,  Ph.D.,  Professor  of  Psychology 

Harold  K  .Wilson,  M.S.,  Ph.D.,  Vice-Dean  and  Director  of  Resident  Instruc- 
tion, School  of  Agriculture 
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THE  COLLEGE  LIBRARY 
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James  Milholland,  LL.B.,  Acting  President  of  the  College 
Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc,  Dean  of  the  Graduate  School;  Profes- 
sor of  Botany 
Edward  Steidle,  B.S.,  E.M.,  D.Sc,  Dean  of  the  School  of  Mineral  Industries 
George  L.  Haller,  M.S.,  E.E.,  Ph.D.,  Acting  Dean  of  the  School  of  Chemis- 
try and  Physics 
Marion  Rex  Trabue,  M.A.,  Ph.D.,  Dean  of  the  School  of  Education 
Carl  Peter  Schott,  M.A.,  Ph.D.,  Dean  of  the  School  of  Physical  Education 

and  Athletics 
Harry  Parker  Hammond,  B.S.,  C.E.,  D.Eng.,  LL.D.,  Dean  of  the  School  of 

Engineering 
Lyman  E.  Jackson,  M.S.,  Ph.D.,  Dean  of  the  School  of  Agriculture 
Ben  Euwema,  M.A.,  Ph.D.,  Dean  of  the  School  of  the  Liberal  Arts 
William  Stamm  Hoffman,  M.S.,  Registrar  of  the  College;  Secretary  of  the 

College  Senate  and  of  the  Council  of  Administration 
Carl  Eugene  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  College  Examiner;  Professor 

of  Romance  Philology 
Willard  Potter  Lewis,  M.A.,  B.L.S.,  Librarian 

PROFESSORS 

Vernon  M.  Albers,  Ph.D.,  Professor  of  Engineering  Research 
Herbert  Richard  Albrecht,  M.S.,  Ph.D.,  Professor  of  Agronomy 
Harold  Freed  Alderfer,  M.A.,  Ph.D.,  Professor  of  Political  Science 
Jean  Downey  Amberson,  M.A.,  Professor  of  Home  Economics  Education 
Edgar  E.  Ambrosius,  M.S.,  Professor  of  Mechanical  Engineering 
Arthur  von  Krogh  Anderson,  M.S.,  Ph.D.,  Professor  of  Physiological  Chem- 
istry 
Clarence  Scott  Anderson,  M.S.,  Ph.D.,  Professor  of  Agricultural  Education 
Roy  David  Anthony,  M.S.A.,  Ph.D.,  Professor  of  Pomology 
Harrison  Heikes  Arnold,  M.A.,  Ph.D.,  Professor  of  Romance  Languages 
John  Geldart  Aston,  M.S.,  Ph.D.,  Professor  of  Organic  Chemistry;  Director 

of  the  Low  Temperature  Laboratory 
MacLean  Morton  Babcock,  M.S.,  Professor  of  Industrial  Engineering 
Adam  Leland  Beam,  M.S.,  Professor  of  Dairy  Production 
Frederick  Joseph  Bedenk,  M.A.,  Professor  of  Physical  Education 
Victor  A.  Beede,  M.F.,  Professor  of  Forest  Management 
Franklin  Lee  Bentley,  M.S.,  Professor  of  Animal  Husbandry 
Thomas  C.  Benton,  Ph.D.,  Professor  of  Mathematics 
Robert  Gibbon  Bernreuter,  Ph.D.,  Professor  of  Psychology;  Director  of  the 

Psychology  Clinic 
Eugen  Carl  Bischoff,  M.A.,  Professor  of  Physical  Education 
Ralph  Upshaw  Blasingame,  B.S.,  Professor  of  Agricultural  Engineering 
Andrew  Allen  Borland,  M.S.,  Professor  of  Dairy  Husbandry 
Robert  V.  Boucher,   M.A.,  Ph.D.,  Professor  of  Agricultural  and  Biological 

Chemistry 
John  Scott  Bowman,  M.A.,  Ph.D.,  Professor  of  English  Composition 
John  Robert  Bracken,  M.L.A.,  Ph.D.,  Professor  of  Landscape  Horticulture 
Louis  Jacquelin  Bradford,  M.E.,  Professor  of  Machine  Design 
William  Clark  Bramble,  M.F.,  Ph.D.,  Professor  of  Forestry 
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George  Elmer  Brandow,  Ph.D.,  Professor  of  Agricultural  Economics 

Henry  Sherman  Brunner,  M.S.,  Ph.D.,  Professor  of  Agricultural  Education 

Clarence  Edward  Bullinger,  I.E.,  M.S.,  Professor  of  Industrial  Engineering 

Leslie  M.  Burrage,  Ph.M.,  Professor  of  Romance  Languages 

William  Edward  Butt,  M.A.,  Ph.D.,  Professor  of  Economics 

Ernest  William  Callenbach,  M.S.,  Professor  of  Poultry  Husbandry 

Carroll  Dunham  Champlin,  M.A.,  Ph.D.,  Professor  of  Education 

Grover  C.  Chandlee,  M.S.,  M.A.,  Ph.D.,  D.Sc,  Professor  of  Chemistry 

Robert  J.  Clements,  M.A.,  Ph.D.,  Professor  of  Romance  Languages 

Arthur  Charles  Cloetingh,  M.A.,  Professor  of  Dramatics 

Arthur  Wesley  Clyde,  M.S.,  Professor  of  Agricultural  Engineering 

Teresa  Cohen,  M.A.,  Ph.D.,  Professor  of  Mathematics 

Pierce  G.  Couperus,  M.S.,  Professor  of  Engineering  Research 

Donald  Stevens  Cryder,  M.S.,  D.Sc,  Professor  of  Chemical  Engineering 

Haskell  Brooks  Curry,  M.A.,  Ph.D.,  Professor  of  Mathematics 

Chester  Distad  Dahle,  M.S.,  Ph.D.,  Professor  of  Dairy  Manufacture 

Paul  R.  Daugherty,  M.A.,  Professor  of  Spanish 

Wheeler  Pedlar  Davey,  M.S.,  Ph.D.,  F.Inst.P.,  London,  Research  Professor 

of  Physics  and  Chemistry 
Arthur  Franklin  Davis,  M.Ed.,  D.P.H.,  Professor  of  Physical  Education 
Joseph  Edgar  DeCamp,  M.A.,  Ph.D.,  Professor  of  Psychology 
Kalman  John  DeJuhasz,  M.E.,  Professor  of  Engineering  Research 
Robert  Ewing  Dengler,  A.M.,  Ph.D.,  Professor  of  Classical  Languages 
William  Varney  Dennis,  B.A.,  Professor  of  Rural  Sociology 
Harold  Edward  Dickson,  M.A.,  Ph.D.,  Professor  of  Fine  Arts 
Francis  Janney  Doan,  M.S.,  Professor  of  Dairy  Manufacture 
Mary  Letitia  Dodds,  M.S.,  Ph.D.,  Professor  of  Home  Economics 
Leonard  Allison  Doggett,  M.E.E.,  E.E.,  Professor  of  Electrical  Engineering 
David  Christie  Duncan,  M.A.,  Ph.D.,  Professor  of  Physics 
Edward  Henry  Dusham,  M.S.,  Ph.D.,  Professor  of  Entomology 
Raymond  Adams  Dutcher,  M.S.,  M.A.,  D.Sc,  Professor  of  Agricultural  and 

Biological  Chemistry 
William  Grimm  Edwards,  M.S.,  Professor  of  Lumbering 
Pennoyer  Francis  English,  M.S.,  Ph.D.,  Professor  of  Wildlife  Management 
Frank  Nelson  Fagan,  B.S.,  Professor  of  Pomology 
Michael  Anthony  Farrell,  M.S.,  Ph.D.,  Professor  of  Bacteriology 
Merrell  Robert  Fenske,  D.Sc,  Professor  of  Chemical  Engineering;  Director 

of  the  Petroleum  Refining  Laboratory 
John  Henry  Ferguson,  M.A.,  Ph.D.,  Professor  of  Political  Science 
Hummel  Fishburn,  M.A.,  Professor  of  Music  and  Music  Education 
Donald  E.  H.  Frear,  M.S.,  Ph.D.,  Professor  of  Agricultural  and  Biological 

Chemistry 
John  F.  Friese,  M.S.,  Professor  of  Industrial  Arts  Education 
Orrin  Frink  Jr.,  M.A.,  Ph.D.,  Professor  of  Mathematics 
Stuart  W.  Frost,  Ph.D.,  Professor  of  Economic  Entomology 
Theodore  Jay  Gates,  M.A.,  Professor  of  English  Composition 
Alfred  William  Gauger,  M.A.,  Ph.D.,  Director  of  the  Mineral  Industries  Ex- 
periment Station;  Professor  of  Fuel  Technology 
James  Edward  Gillespie,  M.A.,  Ph.D.,  Professor  of  European  History 
Ruth  Eliza  Graham,  M.S.,  Professor  of  Home  Economics 
Harold  Frank  Graves,  M.A.,  Ph.D.,  Professor  of  English  Composition 
Nollie  Burnham  Guerrant,  M.S.,  Ph.D.,  Professor  of  Biological  Chemistry 
William  Franklin  Hall,  M.S.,  Ph.D.,  Professor  of  Agricultural  Education 
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Brice  Harris,  M.A.,  Ph.D.,  Professor  of  English  Literature 
Carl  William  Hasek,  M.A.,  Ph.D.,  Professor  of  Economics 
Hazel  Maurine  Hatcher,  M.S.,  Ph.D.,  Professor  of  Home  Economics  Edu- 
cation 
Fred  George  Hechler,  B.S.,  M.E.,  Director  of  the  Engineering  Experiment 

Station;  Professor  of  Engineering  Research 
Kenneth  J.  Heidrich,  M.F.A.,  Professor  of  Architecture 
Grace  M.  Henderson,  M.S.,  Ph.D.,  Professor  of  Home  Economics 
William  Lewis  Henning,  M.S.,  Ph.D.,  Professor  of  Animal  Husbandry 
Edward  Carleton  Henry,  Cer.E.,  M.S.,  Ph.D.,  Professor  of  Ceramics 
Burke  Miller  Hermann,  M.A.,  Professor  of  American  History 
John  Benjamin  Hill,  Ph.D.,  Professor  of  Botany 

Samuel  Kurtz  Hoffman,  M.E.,  Professor  of  Aeronautical  Engineering 
Lawrence  Lester  Huber,  M.S.,  Ph.D.,  Professor  of  Agronomy 
Robert  A.  Hussey,  M.A.,  Professor  of  Industrial  Engineering 
Clifford  Oliver  Jensen,  M.S.,  Ph.D.,  Professor  of  Phy  to  chemistry 
Macklin  E.  John,  M.S.,  Ph.D.  Professor  of  Rural  Sociology 
Lloyd  Meredith  Jones,  M.A.,  Ph.D.,  Professor  of  Physical  Education 
Julius  Ernest  Kaulfuss,  B.S.,  Professor  of  Highway  Engineering 
Wendell  Edgar  Keepper,  M.S.,  Ph.D.,  Professor  of  Land  Economics 
James  Peter  Kelly,  M.A.,  D.Sc,  Professor  of  Botany 

Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc,  Professor  of  Botany;  Dean  of  the  Grad- 
uate School 
Corliss  Robert  Kinney,  M.A.,  Ph.D.,  Professor  of  Fuel  Technology 
Cloy  B.  Knodt,  M.S.,  Ph.D.,  Professor  of  Dairy  Husbandry 
Franklin  Brunell  Krauss,  A.M.,  Ph.D.,  Professor  of  Latin 
Paul  D.  Krynine,  Ph.D.,  Professor  of  Petrology  and  Sedimentation 
S.  Lewis  Land,  M.S.,  Ph.D.,  Professor  of  Industrial  Education 
Russell  E.  Larson,  M.S.,  Ph.D.,  Professor  of  Plant  Breeding 
John  Dobson  Lawther,  M.A.,  Professor  of  Physical  Education 
Helen  Renwick  LeBaron,  M.S.,  Ph.D.,  Professor  of  Home  Economics 
George  L.  Leffler,  M.A.,  Ph.D.,  Professor  of  Economics 
John  Swivel  Leister,  C.E.,  Professor  of  Civil  Engineering 
Fred  Fouse  Lininger,  M.S.,  Ph.D.,   Vice-Dean  of  the  School  of  Agriculture; 

Director  of  the  Agricultural  Experiment  Station 
Martin  William  Lisse,  M.S.,  Ph.D.,  Professor  of  Biophysical  Chemistry 
Mason  Long,  M.A.,  Litt.D.,  Professor  of  English  Literature 
John  R.  Low  Jr.,  D.Sc,  Professor  of  Metallurgy 

Viktor  Lowenfeld,  Diploma,  University  of  Vienna,  Professor  of  Art  Edu- 
cation 
Pauline  Beery  Mack,  M.A.,  Ph.D.,  Professor  of  Textile  Chemistry;  Director 

of  the  Ellen  H.  Richards  Institute 
Warren  Bryan  Mack,  M.S.,  Ph.D.,  Professor  of  Horticulture 
Joseph  Marin,  M.S.,  Ph.D.,  Professor  of  Engineering  Mechanics 
David  Lloyd  Markle,  E.E.,  Professor  of  Electrical  Engineering 
Carl  Eugene  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  Professor  of  Romance  Philol- 
ogy; College  Examiner 
William  Green  Mather,  M.S.,  Ph.D.,  Professor  of  Rural  Sociology 
Douglass  Sargeant  Mead,  M.A.,  Ph.D.,  Professor  of  English  Literature 
Frederick  Grover  Merkle,  M.S.,  Ph.D.,  Professor  of  Soil  Technology 
Dana  Kinsman  Merrill,  M.A.,  Professor  of  English  Literature 
Russell   Cooper   Miller,   Ph.D.,    Professor   of  Agricultural  and   Biological 
Chemistry 
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Robert  Edward  Minshall,  M.S.,  Professor  of  Structural  Engineering 

David  R.  Mitchell,  M.S.,  E.M.,  Professor  of  Mining  Engineering 

Bruce  Victor  Moore,  M.A.,  Ph.D.,  Professor  of  Psychology 

Winona  L.  Morgan,  M.A.,  Ph.D.,  Professor  of  Home  Economics 

Frank  Selwyn  Neusbaum,  M.A.,  Professor  of  Dramatics 

John  Edward  Nicholas,  M.E.,  M.S.,  Professor  of  Agricultural  Engineering 

Newell  A.  Norton,  M.F.,  Ph.D.,  Professor  of  Wood  Utilization 

Joseph  F.  O'Brien,  M.S.,  Professor  of  Public  Speaking 

Martin  L.  Odland,  Ph.D.,  Professor  of  Olericulture 

James  Harris  Olewine,  M.S.,  Ph.D.,  Professor  of  Organic  Chemistry 

Elburt  F.  Osborn,  M.S.,  Ph.D.,  Professor  of  Geochemistry 

Milton  S.  Osborne,  M.S.,  Professor  of  Architecture 

Frederick  William  Owens,  M.S.,  Ph.D.,  Professor  of  Mathematics 

Ina  Padgett,  M.S.,  Professor  of  Home  Economics 

Lytle  Raymond  Parks,  M.S.,  Ph.D.,  Professor  of  Chemistry;  Director  of  the 

Chemical  Laboratories 
Thomas  Shaffer  Patterson,  M.S.,  M.E.,  Professor  of  Engineering  Mechanics 
David  J.  Peery,  C.E.,  M.S.,  Ph.D.,  Professor  of  Aeronautical  Engineering 
Walter  Henry  Pielemeier,  M.A.,  Ph.D.,  Professor  of  Physics 
Clare  William  Pierce,  M.S.,  Ph.D.,  Professor  of  Agricultural  Economics 
Henry  William  Popp,  M.S.,  Ph.D.,  Professor  of  Botany 
Roy  Burton  Power,  M.S.,  Sc.D.,  Professor  of  Engineering  Research 
Willis  Everett  Pratt,  M.A.,  Ph.D.,  Professor  of  Education 
Gilford  G.  Quarles,  M.S.,  Ph.D.,  Professor  of  Engineering  Research 
David  Herr  Rank,  M.S.,  Ph.D.,  Professor  of  Physics 
Arthur  Hallam  Reede,  M.A.,  Professor  of  Economics 
James  Johnston  Reid,  M.S.,  Ph.D.,  Professor  of  Bacteriology 
Louis  A.  Richardson  Jr.,  M.S.,  Professor  of  Architectural  Engineering 
Chauncey  Owen  Ridenour,  M.A.,  Professor  of  English  Literature 
Leland  Smiley  Rhodes,  C.E.,  Professor  of  Civil  Engineering 
Charles  Joseph  Rowland,  M.B.A.,  C.P.A.,  Professor  of  Economics 
Charles  Andrew  Rupp,  M.A.,  Ph.D.,  Professor  of  Mathematics 
Seth  Winfield  Russell,  M.A.,  Ph.D.,  Professor  of  Sociology;  Assistant  Dean 

of  the  School  of  the  Liberal  Arts 
John  Anthony  Sauer,  M.S.,  Ph.D.,  Professor  of  Engineering  Mechanics 
Harold  Kistler  Schilling,  M.A.,  Ph.D.,  Professor  of  Physics 
Paul  Henry  Schweitzer,  M.E.,  Dr.Ing.,  Professor  of  Engineering  Research 
Merit  Scott,  Ph.D.,  Professor  of  Physics 

John  Paul  Selsam,  M.A.,  Ph.D.,  Professor  of  European  History 
Isador  Mitchell  Sheffer,  M.A.,  Ph.D.,  Professor  of  Mathematics 
Philip  Allison  Shelley,  M.A.,  Ph.D.,  Professor  of  German 
James  Fremont  Shigley,  B.Pd.,  D.V.M.,  Professor  of  Veterinary  Science 
Joseph  H.  Simons,  M.S.,  Ph.D.,  Professor  of  Physical  Chemistry;  Director  of 

Fluorine  Laboratories 
James  Whaples  Sinden,  Ph.D.,  Professor  of  Botany 
Kinsley  Richard  Smith,  M.A.,  Ph.D.,  Professor  of  Psychology 
Norman  Robert  Sparks,  M.E.,  Professor  of  Mechanical  Engineering 
David  Carpenter  Sprague,  B.S.,  M.S.,  Professor  of  Agricultural  Engineering 
Earl  Baker  Stavely,  B.S.,  E.E.,  Professor  of  Electrical  Engineering 
Robert  E.  Stiemke,  M.C.E.,  Professor  of  Sanitary  Engineering 
Robert  William  Stone,  Ph.D.,  Professor  of  Bacteriology 
Frank  McKim  Swartz,  Ph.D.,  Professor  of  Paleontology 
Raymond  Walter  Swift,  M.S.,  Ph.D.,  Professor  of  Animal  Nutrition 
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Sheldon  C.  Tanner,  M.A.,  Professor  of  Economics  and  Business  Law 
Harold  Irvin  Tarpley,  M.S.,  Professor  of  Electrical  Engineering 
Henry  Winfred  Thurston  Jr.,  Ph.D.,  Professor  of  Plant  Pathology 
Harrison  Morton  Tietz,  M.S.,  Ph.D.,  Professor  of  Anatomy  and  Physiology 
Charles  H.  Tindal,  M.S.,  Ph.D.,  Professor  of  Engineering  Research 
Howard  O.  Triebold,  M.S.,  Ph.D.,  Professor  of  Agricultural  and  Biological 

Chemistry 
William  Shafer  Vincent,  M.A.,  Ph.D.,  Professor  of  Education 
Eric  A.  Walker,  M.S.,  Sc.D.,  Professor  of  Electrical  Engineering;  Director  of 

the  Ordnance  Research  Laboratory 
Arthur  H.  Waynick,  M.S.,  Sc.D.,  Professor  of  Engineering  Research 
Palmer  Calvin  Weaver,  M.Ed.,  Ph.D.,  Professor  of  Education;  Administra- 
tive Assistant  to  the  Dean  of  the  School  of  Education;  Assistant  Director 
of  the  Summer  Sessions 
William  Louser  Werner,  M.A.,  Professor  of  American  Literature 
Woldemar  Weyl,  Dr.Ing.,  Professor  of  Glass  Technology 
Benjamin  A.  Whisler,  M.S.,  Sc.D.,  Professor  of  Civil  Engineering 
Jonathan  Winborne  White,  M.S.,  Professor  of  Soil  Technology 
Marsh  William  White,  M.S.,  Ph.D.,  Professor  of  Physics 
Wallace  E.  White,  M.S.,  Ph.D.,  Professor  of  Wood   Technology 
Earle  Irving  Wilde,  M.S.,  Ph.D.,  Professor  of  Ornamental  Horticulture 
Clarence  O.  Williams,  M.A.,  Ed.D.,  Professor  of  Education 
Harold  Kirby  Wilson,  M.S.,  Ph.D.,  Vice-Dean  and  Director  of  Resident  In- 
struction, School  of  Agriculture 
Calvert  Charles  Wright,  Ph.D.,  Professor  of  Fuel  Technology 
Mary  Jane  Wyland,  M.A.,  Professor  of  Education 
Samuel  Terrill  Yuster,  Ph.D.,  Professor  of  Petroleum  Engineering 
Alexander  Hamilton  Zerban,   M.E.,   M.S.,  Ph.D.,   Professor  of  Mechanical 

Engineering 
Percival  Thomas  Ziegler,  M.S.,  Professor  of  Animal  Husbandry 

ASSOCIATE  PROFESSORS 

Clifford  R.  Adams,  M.A.,  Ph.D.,  Associate  Professor  of  Psychology 
Mary  Brown  Allgood,  M.S.,  Associate  Professor  of  Home  Economics 
Esther  A.  Atkinson,  M.S.,  Associate  Professor  of  Home  Economics 
Ernest  Axman,  B.S.,  Associate  Professor  of  Electrical  Engineering 
William  L.  Barr,  M.S.,  Associate  Professor  of  Farm  Management 
Alfred  W.  Bastress,  M.S.,  Ph.D.,  Associate  Professor  of  Glass  Technology 
Clare  A.  Becker,  B.S.,  M.A.,  Associate  Professor  of  Marketing 
Paul  W.  Bixby,  M.A.,  D.Ed.,  Associate  Professor  of  Elementary  Education 
Thomas  Davies  Bowman,  M.A.,  Associate  Professor  of  English  Literature 
Anne  Elizabeth  Boyd,  M.A.,  Associate  Professor  of  Home  Economics 
R.  Wallace  Brewster,  M.A.,  Ph.D.,  Associate  Professor  of  Political  Science 
Alphonse  A.  Brielmaier,  C.E.,  M.S.,  Associate  Professor  of  Civil  Engineering 
Albert  Franklin  Buffington,  M.A.,  Ph.D.,  Associate  Professor  of  German 
Frank  A.  Butler,  Ph.M.,  Ph.D.,  Associate  Professor  of  Education 
Leon  W.  Camp,  M.A.,  Ph.D.,  Associate  Professor  of  Engineering  Research 
Michael  Robert  Cannon,  M.S.,  Ph.D.,  Associate  Professor  of  Chemical  Engi- 
neering 
Floyd  Leroy  Carnahan,  M.S.,  Ph.D.,  Associate  Professor  of  Chemical  Engi- 
neering 
Sruart  Chamberlain,  M.S.,  Associate  Professor  of  Engineering  Research 
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Herbert  Beecher  Charmbury,  M.S.,  Ph.D.,  Associate  Professor  of  Fuel  Tech- 
nology 
Fred  Morton  Coombs,  B.S.,  M.A.,  Associate  Professor  of  Physical  Education 
Walter  Coutu,  Ph.D.,  Associate  Professor  of  Sociology 
Arnold  John  Currier,  M.S.,  Ph.D.,  Associate  Professor  of  Chemistry 
Henry  Mauzee  Davis,  M.S.,  Ph.D.,  Associate  Professor  of  Metallurgy 
Ralph  B.  Day,  M.E.,  Associate  Professor  of  Mechanical  Engineering 
Leslie  E.  Dills,  M.S.,  Ph.D.,  Associate  Professor  of  Economic  Entomology 
Elisabeth  W.  W.  Dye,  M.A.,  Associate  Professor  of  Home  Economics 
Paul  Ebaugh,  A.B.,  Associate  Professor  of  Engineering  Research 
Charles  Austin  Eder,  M.S.,  Associate  Professor  of  Civil  Engineering 
Doris  E.  Ekstrom,  B.S.,  M.S.,  Ph.D.,  Associate  Professor  of  Home  Economics 

Education 
George  H.  Fleming,  M.S.,  Ph.D.,  Associate  Professor  of  Chemistry 
Harold  Kenneth  Fleming,  M.S.,  Associate  Professor  of  Pomology 
Allen  Harris  Forbes,  Ph.B.,  E.E.,  Associate  Professor  of  Electrical  Engineer- 
ing 
Helen  Savard  Galbraith,  M.A.,  Associate  Professor  of  Applied  Arts 
Amy  G.  Gardner,  B.A.,  B.S.,  M.A.,  Associate  Professor  of  Home  Economics 

and  Art  Education 
James  J.  Gemmell,  M.S.,  D.Ed.,  Associate  Professor  of  Economics  and  Busi- 
ness Education 
John  Joseph  Gibbons  Jr.,  M.S.,  Ph.D.,  Associate  Professor  of  Physics 
David  J.  Gildea,  M.S.,  Associate  Professor  of  Aeronautical  Engineering 
William  Henry  Gray,   M.A.,  Ph.D.,  Associate  Professor  of  Latin-American 

History 
Beatrice  Liberty  Hagen,  M.A.,  Ph.D.,  Associate  Professor  of  Mathematics 
Francis  Tobey  Hall  Jr.,  M.S.,  Associate  Professor  of  Electrical  Engineering 
William  M.  Hench,  M.A.,  Ph.D.,  Associate  Professor  of  Economics 
Merlin  T.  Henderson,  M.S.,  Ph.D.,  Associate  Professor  of  Agronomy 
George  William  Henninger,  M.A.,  Associate  Professor  of  Music 
Clifford  B.  Holt  Jr.,  M.S.,  Associate  Professor  of  Electrical  Engineering 
Merwin  W.  Humphrey,  M.F.,  Associate  Professor  of  Forestry 
Albert  Witt  Hutchison,  M.S.,  Ph.D.,  Associate  Professor  of  Chemistry 
Evan  Johnson  Jr.,  M.A.,  Ph.D.,  Associate  Professor  of  Mathematics 
Paul  Boyd  Kapp,  B.S.,  Associate  Professor  of  Engineering  Mechanics 
Paul  M.  Kendig,  M.S.,  Ph.D.,  Associate  Professor  of  Engineering  Research 
Philip  Shriver  Klein,  M.A.,  Ph.D.,  Associate  Professor  of  American  History 
Henry  William  Knerr,  M.A.,  Ph.D.,  Associate  Professor  of  Physics 
Harry  LaVern  Krall,  M.S.,  Ph.D.,  Associate  Professor  of  Mathematics 
David  A.  Kribs,  M.S.,  Ph.D.,  Associate  Professor  of  Botany 
William  Morton  Lepley,  M.A.,  Ph.D.,  Associate  Professor  of  Psychology 
Anna  Pauline  Locklin,  M.A.,  Associate  Professor  of  English  Literature 
John  Campbell  Major,  M.A.,  Ph.D.,  Associate  Professor  of  English  Composi- 
tion 
Thomas  William  Mason,  M.S.,  Associate  Professor  of  Analytical  Chemistry 
Eugene  T.  McDonald,  M.EcL,  D.Ed.,  Associate  Professor  of  Clinical  Speech 

and  Speech  Education;  Director  of  the  Speech  and  Hearing  Clinic 
Marion  S.  McDowell,  M.A.,  Associate  Professor  of  Home  Economics 
M.  Nelson  McGeary,  M.A.,  Ph.D.,  Associate  Professor  of  Political  Science 
Robert  Peter  Meahl,  M.S.,  Associate  Professor  of  Ornamental  Horticulture 
H.  Arthur  Meyer,  Forest  Engineer,  Dr.Sc.Techn.,  Associate  Professor  of  For- 
estry 
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E.  Willard  Miller,  M.A.,  Ph.D.,  Associate  Professor  of  Geography 
Laymon  N.  Miller,  M.A.,  Associate  Professor  of  Engineering  Research 
Leonard  F.  Miller,  M.S.,  Ph.D.,  Associate  Professor  of  Farm  Management 
George  Frederick  Mitch,  M.A.,  Associate  Professor  of  Economics 
James  Herbert  Moyer,  M.A.,  D.Ed.,  Associate  Professor  of  Education 
George  E.  Murphy,  M.A.,  D.Ed.,  Associate  Professor  of  Education;  Director 

of  the  Reading  Clinic 
Robert  Russell  Murphy,   M.S.,  Ph.D.,  Associate  Professor  of  Poultry  Hus- 
bandry 
William  M.  Myers,  M.S.,  Ph.D.,  Associate  Professor  of  Mineral  Economics 
Hans  H.  Neuberger,  D.Sc,  Associate  Professor  of  Meteorology 
George  Burgess  Newman,  M.A.,  Associate  Professor  of  Zoology 
Thomas  Saylor  Oakwood,  M.S.,  Ph.D.,  Associate  Professor  of  Organic  Chem- 
istry 
Gilma  Olson,  M.S.,  Associate  Professor  of  Home  Economics 
Louis  Francis  Peck,  M.A.,  Ph.D.,  Associate  Professor  of  English  Composition 
Sylvain  Joseph  Pirson,  E.M.,  C.E.,  M.S.,  D.Sc,  Associate  Professor  of  Geo- 
physics and  Geochemistry 
Albert  Perry  Powell,  M.S.,  Associate  Professor  of  Electrical  Engineering 
Gordon  H.  Pritham,  Ph.D.,  Associate  Professor  of  Physiological  Chemistry 
Alfred  G.  Pundt,  M.A.,  Ph.D.,  Associate  Professor  of  European  History 
Dorothy  Quiggle,  M.S.,  Ph.D.,  Associate  Professor  of  Chemical  Engineering 
Harold  J.  Read,  M.S.,  Ph.D.,  Associate  Professor  of  Metallurgy 
Philip  X.  Rice,  E.E.,  M.S.,  Associate  Professor  of  Electrical  Engineering 
A.  Chester  Richer,  M.S.,  Ph.D.,  Associate  Professor  of  Soil  Technology 
Margaret  E.  Riegel,  B.S.,  M.S.,  Associate  Professor  of  Home  Economics  Ed- 
ucation 
James  Mueller  Robertson,   M.S.,  Ph.D.,  Associate  Professor  of  Civil  Engi- 
neering 
Clair  Willard  Robinson,  M.A.,  Associate  Professor  of  Geology 
Arthur  Rose,  M.A.,  Ph.D.,  Associate  Professor  of  Chemical  Engineering 
Urwin  Rowntree,  B.S.,  Associate  Professor  of  Industrial  Education 
Joseph  Jay  Rubin,  M.A.,  Ph.D.,  Associate  Professor  of  English  Composition 
Clayton  H.  Schug,  M.A.,  Associate  Professor  of  Public  Speaking 
Ralph  Pray  Seward,  M.A.,  Ph.D.,  Associate  Professor  of  Chemistry 

F.  Raymond  Smith,  M.A.,  Ph.D.,  Associate  Professor  of  Physics 

William  M.  Smith  Jr.,  M.S.,  Ph.D.,  Associate  Professor  of  Home  Economics 
William  U.  Snyder,  M.A.,  Ph.D.,  Associate  Professor  of  Psychology 
Harry  A.  Sorensen,  M.S.,  Ph.D.,  Associate  Professor  of  Mechanical  Engineer- 
ing 
Joseph  E.  Spagnuolo,  M.S.,  Associate  Professor  of  Architectural  Engineering 
Charles  Martin  Speidel,  M.S.,  Associate  Professor  of  Physical  Education 
Herbert  Steiner,  Ph.D.,  Associate  Professor  of  German 
J.  Kenneth  Stern,  M.S.,  Associate  Professor  of  Agricultural  Co-operation 
Arthur  Bruce  Sutherland,  M.A.,  Ph.D.,  Associate  Professor  of  English  Lit- 
erature 
Florence  E.  Taylor,  M.A.,  D.Ed.,  Associate  Professor  of  Elementary  Educa- 
tion   (part-time) 
Willa  Williammee  Taylor,  M.A.,  Associate  Professor  of  Music  Education 
Glenn  Nicholas  Thiel,  M.Ed.,  Associate  Professor  of  Physical  Education 
Edward  Bunn  vanOrmer,  M.A.,  Ph.D.,  Associate  Professor  of  Psychology 
Robert  King  Vierck,  M.S.,  Associate  Professor  of  Engineering  Mechanics 
Herbert  Alexander  Wahl,  M.S.,  Ph.D.,  Associate  Professor  of  Botany 
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John  B.  Washko,  M.S.,  Ph.D.,  Associate  Professor  of  Agronomy 
Richard  Hadly  Waters,  M.A.,  Ph.D.,  Associate  Professor  of  Economics 
Wayne  Webb,  M.S.,  Ph.D.,  Associate  Professor  of  Physics 
Robert  L.  Weber,  M.A.,  Ph.D.,  Associate  Professor  of  Physics 
Clifford  Charles  Wernham,  M.A.,  Ph.D.,  Associate  Professor  of  Plant  Path- 
ology 
Mabel  Elizabeth  Westgate,  M.A.,  Associate  Professor  of  Home  Economics 
Delpha  E.  Wiesendanger,  B.A.,  M.S.,  Associate  Professor  of  Home  Economics 
Mary  Louisa  Willard,  M.S.,  Ph.D.,  Associate  Professor  of  Chemistry 

ASSISTANT  PROFESSORS 

Helen  Adolf,  Ph.D.,  Assistant  Professor  of  German 

Paul  Marcks  Althouse,  M.S.,  Ph.D.,  Assistant  Professor  of  Agricultural  and 

Biological  Chemistry 
Clifton  A.  Anderson,  B.S.,  B.A.,  M.S.,  Assistant  Professor  of  Industrial  Engi- 
neering 
Thomas  Fulcher  Bates,  M.A.,  Ph.D.,  Assistant  Professor  of  Mineralogy 
Douglas  Stewart  Brown,  A.M.,  Assistant  Professor  of  Economics 
John  Donald  Clendenin,  M.S.,  Assistant  Professor  of  Fuel  Technology 
John  Baptist  Cloppet,  Ph.D.,  Assistant  Professor  of  Romance  Languages 
Ray  M.  Conger,  M.S.,  Assistant  Professor  of  Physical  Education 
Newell  C.  Cook,  M.S.,  Ph.D.,  Assistant  Professor  of  Chemistry 
Gilbert  Leroy  Crossley,  B.S.,  E.E.,  Assistant  Professor  of  Electrical  Engi- 
neering 
Charles  G.  Dodd,  M.S.,  Ph.D.,  Assistant  Professor  of  Ceramics 
Sybil  D.  Emerson,  B.A.,  B.S.,  Assistant  Professor  of  Home  Economics  and  Art 

Education 
Kent  Forster,  M.A.,  Ph.D.,  Assistant  Professor  of  History 
Richard  B.  Fox,  M.S.,  Assistant  Professor  of  Architectural  Engineering 
Frank  Burt  Freidel  Jr.,  M.A.,  Ph.D.,  Assistant  Professor  of  American  History 
John  C.  Griffiths,  M.S.,  Ph.D.,  D.I.C.,  Assistant  Professor  of  Mineralogy 
Alvin  R.  Grove,  M.S.,  Ph.D.,  Assistant  Professor  of  Botany 
Lester  Philip  Guest,  MA.,  Ph.D.,  Assistant  Professor  of  Psychology 
John  Robert  Hayes,  M.S.,  Ph.D.,  Assistant  Professor  of  Chemistry 
Robert  V.  Higdon,  B.S.,  M.S.,  Assistant  Professor  of  Electrical  Engineering 
Francis  Edwin  Hyslop  Jr.,  M.A.,  M.F.A.,  Assistant  Professor  of  Fine  Arts 
Henry  Janzen,  M.A.,  Ph.D.,  Assistant  Professor  of  Political  Science 
Elton  Wright  Jones,  M.S.,  Assistant  Professor  of  Electrical  Engineering 
Eugene  P.  Klier,  M.S.,  Ph.D.,  Assistant  Professor  of  Metallurgy 
Ernest  A.  Lachner,  Ph.D.,  Assistant  Professor  of  Fisheries  Biology 
Joseph  Thaddeus  Law,  M.A.,  Assistant  Professor  of  Political  Science 
Wayne  A.  Lee,  M.S.,  Ph.D.,  Assistant  Professor  of  Marketing 
L.  Larry  Leonard,  M.A.,  Ph.D.,  Assistant  Professor  of  Political  Science 
Robert  W.  Lindsay,  M.S.,  D.Sc,  Assistant  Professor  of  Metallurgy 
Mildred  Adams  Lucey,  M.S.,  Assistant  Professor  of  Physical  Education 
David  H.  McKinley,  M.A.,  LL.B.,  Assistant  Professor  of  Economics 
Wilford  Richard  Mills,  Ph.D.,  Assistant  Professor  of  Plant  Pathology 
Margaret  A.  Neuber,  M.A.,  Assistant  Professor  of  Elementary  Education 
Amos  Earl  Neyhart,  M.S.,  Administrative  Head,  Institute  of  Public  Safety, 

Informal  Instruction  Division,  Extension  Services 
Ralph  Frank  Nielsen,  M.S.,  Ph.D.,  Assistant  Professor  of  Petroleum  and  Nat- 
ural Gas  Engineering 
Clarence  Irwin  Noll,  M.S.,  Ph.D.,  Assistant  Professor  of  Chemistry 
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Ruth  L.  Pike,  M.A.,  Assistant  Professor  of  Home  Economics 
Theodore  Stephen  Polansky,  M.S.,  Ph.D.,  Assistant  Professor  of  Fuel  Tech- 
nology 
Margaret  C.  Raabe,  M.S.,  Assistant  Professor  of  Clinical  Speech 
Richard  Collyer  Raymond,  Ph.D.,  Assistant  Professor  of  Physics 
Donald  Ross,  M.S.,  Assistant  Professor  of  Engineering  Research 
Roger  B.  Saylor,  A.M.,  Assistant  Professor  of  Economics 
Robert  W.  Schiessler,  M.S.,  Ph.D.,  Assistant  Professor  of  Chemistry 
Leo  Sommer,  M.S.,  Ph.D.,  Assistant  Professor  of  Chemistry 
Randall  S.  Stout,  M.B.A.,  Ph.D.,  Assistant  Professor  of  Economics 
Shiou-Chuan  Sun,  M.S.,  Sc.D.,  Assistant  Professor  of  Mineral  Preparation 
Abram  VanderMeer,  M.A.,  Ph.D.,  Assistant  Professor  of  Education 
David  Van  Meter,  M.S.,  Assistant  Professor  of  Electrical  Engineering 
Romeo  Barrick  Wagner,  M.S.,  Ph.D.,  Assistant  Professor  of  Chemistry 
Alfred  Frederick  Woelfel,  M.S.,  Assistant  Professor  of  Electrical  Engineer- 
ing 
Guy  Woods,  M.A.,  Assistant  Professor  of  Music 
C.  Courson  Zeliff,  M.S.,  Ph.D.,  Assistant  Professor  of  Zoology 
Harry  D.  Zook,  M.S.,  Ph.D,,  Assistant  Professor  of  Chemistry 

INSTRUCTORS 

Frances  M.  Andrews,  M.Ed.,  Instructor  in  Music  Education 
James  D.  Lemley,  M.S.,  Instructor  in  Human  Nutrition  Research 
H.  David  Rix,  Ph.D.,  Instructor  in  Physics 

Kenneth  W.  Smith,  M.S.,  Instructor  in  Petroleum  and  Natural  Gas  Engineer- 
ing 


THE  GRADUATE  SCHOOL 

THE   GRADUATE  SCHOOL  of  The   Pennsylvania  State   College   was 
established  in   1922.     Graduate  instruction  had  been  given  previously 

under  the  direction  of  a  committee  of  the  faculty  or  of  the  College  Sen- 
ate. The  Graduate  School  has  general  control  of  all  questions  that  pertain  to 
the  interests  of  graduate  work.  The  faculty  consists  of  such  members  of  the 
instructional  staff  as  have  immediate  supervision  of  graduate  courses. 

In  the  Graduate  School  it  is  the  intention  to  reduce  routine  require- 
ments to  a  minimum.  So  far  as  they  exist  they  are  for  the  purpose  of  furn- 
ishing the  discipline  and  methods  necessary  for  independent  study  and  in- 
vestigation. It  is  the  object  of  the  Graduate  School  to  surround  the  student 
with  conditions  that  will  enable  him  to  devote  himself  to  some  chosen  field. 
Courses  of  study,  association  with  older  investigators,  and  other  aids  and 
directions  are  for  the  promotion  of  independent  and  productive  scholarship. 
Advanced  degrees  are  conferred  as  a  mark  of  attainment  of  certain  standards 
of  scholarship. 

The  President  of  The  Pennsylvania  State  College,  on  recommendation 
of  the  Dean  of  the  Graduate  School,  will  welcome  Doctors  of  Philosophy  of 
The  Pennsylvania  State  College,  as  well  as  of  other  accredited  colleges  and 
universities,  as  guests  of  The  Pennsylvania  State  College,  with  the  privilege 
of  attending  seminars  and  research  courses  and  of  carrying  on  research  in 
the  laboratories  and  libraries.  There  will  be  no  charge  except  for  laboratory 
expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate  School. 

Advanced  Degrees.— The  advanced  degrees  conferred  by  this  College 
are  of  three  classes:  (a)  the  academic  degrees— Master  of  Arts,  Master  of 
Science,  and  Doctor  of  Philosophy;  (b)  the  professional  degrees— Master  of 
Education  and  Doctor  of  Education,  Master  of  Forestry,  and  (c)  the  technical 
degrees— Architectural  Engineer,  Chemical  Engineer,  Civil  Engineer,  Me- 
chanical Engineer,  Industrial  Engineer,  Electrical  Engineer,  Ceramic  Engi- 
neer, Metallurgical  Engineer,  Engineer  of  Mines,  and  Petroleum  Engineer. 

Admission.— To  be  admitted  to  the  Graduate  School  an  applicant  must 
have  received  a  baccalaureate  degree  from  an  accredited  institution,  earned 
under  residence  and  credit  conditions  substantially  equivalent  to  those  re- 
quired by  The  Pennsylvania  State  College. 

For  admission  to  the  Graduate  School,  graduates  of  The  Pennsylvania 
State  College  must  have  a  minimum  grade  point  average  of  1.5  in  their 
junior  and  senior  years.  Graduates  of  other  institutions  with  different  systems 
of  grading  must  present  equivalent  standing.  A  student  applying  for  ad- 
mission, after  having  attended  another  graduate  school  where  a  substantial 
amount  of  credit  has  been  earned,  or  a  student  whose  career  subsequent  to 
graduation  has  been  characterized  by  unusual  attainments  in  fields  having  a 
bearing  on  his  graduate  qualifications,  will  be  rated  by  a  combination  of  the 
records  submitted. 

Admission  is  granted  by  the  College  Examiner.  If  the  applicant  has  at- 
tended more  than  one  institution,  an  official  transcript  of  the  work  covered 
at  each  institution  is  required.  This  applies  to  the  complete  academic  record, 
both  undergraduate  and  graduate.  Graduates  of  The  Pennsylvania  State 
College  may  present  their  final  grade  report  or  an  official  transcript  of  their 
complete  record  at  The  Pennsylvania  State  College  at  the  time  of  their  ap- 
plication for  admission  to  the  Graduate  School  here.    For  the  convenience 

(14) 
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of  graduates  of  teachers  colleges  special  forms  covering  the  undergraduate 
record  have  been  prepared  and  should  be  obtained  from  the  Examiner. 
Because  of  the  rule  requiring  a  1.5  average  or  higher  during  the  junior  and 
senior  years  of  work,  each  applicant  for  admission  should  make  every  effort 
to  have  complete  credentials  in  the  hands  of  the  College  Examiner  before 
the  session  opens  in  which  he  intends  to  enroll.  Official  credentials  should  be 
sent  directly  from  institutions  to  the  Examiner.  Failure  to  give  attention  to 
these  important  matters  in  advance  can  lead  only  to  delay  in  registration.  If 
credentials  are  not  sent  in  advance  or  are  not  available  at  registration  this 
does  not  necessarily  mean  that  the  application  for  admission  will  be  refused, 
but  certification  of  credits  will  be  withheld  until  the  admission  status  has  been 
determined. 

Prospective  students  may  make  inquiries  at  any  time  regarding  the  possi- 
bilities of  graduate  study.  Questions  pertaining  to  admission  should  be  ad- 
dressed to  the  College  Examiner.  Blanks  to  be  used  in  making  application 
for  admission  are  obtained  from  the  Examiner.  Attention  is  called  to  the 
fact  that  there  are  instructions  on  these  blanks  which  explain  in  further  de- 
tail the  procedures  of  admission.  General  inquiries  regarding  graduate  work 
may  be  addressed  to  the  Dean  of  the  Graduate  School.  Students  should  not 
hesitate  to  write  directly  to  the  head  of  a  department  if  they  have  specific 
questions  regarding  the  work  of  a  department. 

Classification.— At  the  time  of  admission  all  candidates  must  enroll 
either  as  Regular  or  as  General  graduate  students.  The  difference  between  the 
two  groups  is  as  follows: 

Regular  Graduate  Students  (degree  candidates).— This  group  includes 
all  those  desiring  to  become  candidates  for  degrees  at  The  Pennsylvania 
State  College.  Their  complete  status  is  determined  and  conditions  of  candi- 
dacy arranged,  A  program  is  developed  under  the  guidance  of  an  adviser. 
There  is  a  matriculation  fee  of  $5  which  should  accompany  the  application 
for  admission. 

Students  desiring  to  go  forward  as  candidates  for  degrees  will  do  well 
to  enroll  at  once  as  regular  graduate  students. 

General  Graduate  Students  (nondegree  candidates).— Applicants  who 
meet  all  requirements  for  admission  to  the  Graduate  School,  but  who  have 
not  decided  to  become  candidates  for  an  advanced  degree  at  this  institution, 
may  arrange  for  a  program  of  work  as  general  graduate  students.  This  clas- 
sification is  open  to  those  desiring  to  transfer  credit  to  another  institution  or 
to  those  wishing  to  follow  a  certain  program  for  the  fulfillment  of  require- 
ments other  than  those  of  advanced  degrees.  There  is  an  admission  fee  of 
$1  which  should  accompany  the  application  for  admission. 

If  a  student  once  enrolled  as  a  general  graduate  student  desires  to  be- 
come a  regular  graduate  student,  i.e.,  a  candidate  for  an  advanced  degree, 
he  may  do  so  by  making  the  necessary  application  to  the  College  Examiner 
and  by  paying  the  $5  matriculation  fee. 

Not  more  than  six  credits  earned  as  a  general  graduate  student  may  be 
used  toward  the  requirements  for  a  degree. 

Registration.— All  students  must  register  at  the  beginning  of  each  sem- 
ester or  summer  term.  The  registration  days  are  indicated  in  the  College  Cal- 
lendar  on  page  3.  Graduate  students  are  allowed  one  week  for  registration 
following  the  regular  registration  days  before  the  late  fee  of  $5  is  imposed. 
Registration  must  be  completed  within  two  weeks.  These  regulations  apply 
to  the  academic  year.  There  are  different  regulations  applicable  to  the  sum- 
mer sessions  which  are  included  in  the  summer  sessions  announcements. 
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The  student  must  prepare  each  term  a  program  satisfactory  to  the  major 
department  or  group  committee.  When  this  schedule  is  approved  by  the 
Dean  of  the  Graduate  School  the  student  shall  present  himself  at  the  office  of 
die  Registrar  and  shall  fill  out  such  blanks  as  may  be  required. 

The  payment  of  the  required  fees  at  the  Bursar's  office  completes  the 
registration. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the 
campus.  Students  contemplating  such  work  should  inquire  of  the  Dean 
of  the  Graduate  School  about  the  plans  and  conditions.  Such  work  must  be 
scheduled  in  advance  in  the  regular  manner. 

Changes  in  the  Program.— When  changes  in  program  of  a  graduate 
student  are  advisable  they  may  be  made  with  the  approval  of  the  Dean  on 
"change  of  schedule"  blanks.  Carefully  planned  schedules  should  obviate 
many  changes.  Necessary  changes  should  be  made  promptly.  In  the  summer 
sessions  a  delay  may  make  changes  impossible.  The  foregoing  statements 
refer  to  changes  in  specific  courses.  If,  however,  the  student  should  decide 
to  make  a  change  in  his  major  or  in  the  degree  toward  which  he  is  working, 
he  would  be  required  to  make  such  change  through  the  Office  of  the  College 
Examiner  and  his  status  in  respect  to  the  new  major  and  the  degree  would 
be  determined  by  the  Examiner  at  that  time.  A  fee  of  $1  is  charged  for  each 
change  of  schedule  except  when  the  change  is  necessitated  by  the  College. 

Credits  and  Grades.— Instructors  will  report  in  duplicate  all  grades  for 
graduate  students,  one  report  to  the  Dean  of  the  Graduate  School,  one  to 
the  Registrar.  Courses  bearing  a  number  in  the  500  series  are  marked  on  the 
basis  of  P  ( (pass),  H  (honors),  F  (fail).  For  work  taken  in  the  400  series  a 
passing  grade  of  2  is  required. 

Graduate  School  Fees 

Matriculation   fee    (regular   students) $  5.00 

Admission   fee    (general   students)    1.00 

Incidental  fee.  each  semester    50.00 

General  Course  fee,  each  semester  20.00 

Health  service   fee,   each   semester    7.50 

Library  fee,  each  semester   2.50 

Off  campus  registration  fee,  each  year  2.50 

Graduation  fee    10.00 

Transcript  of  record    (extra  copy)    1.00 

Change  of  schedule  fee   1.00 

Part-time  fee,  per  credit  (for  not  less  than  12  credits)  .     8.00 
Laboratory  fees  and  deposits,  according  to  schedule. 
Summer  session  students  who  register  for  graduate  courses  pay  the  regular 
fees  for  the  summer  sessions. 

In  addition  to  the  above  fees,  all  students  who  are  not  residents  of  Penn- 
sylvania are  charged  a  tuition  fee  of  $75  per  semester.  There  is  no  exemp- 
tion from  this  fee. 

Whenever  it  shall  appear  from  any  of  the  data  presented  as  part  of  the 
application  for  admission  that  the  applicant  is  not  a  resident  of  Pennsylva- 
nia, the  College  Examiner,  when  admission  is  granted  to  that  applicant,  as- 
sumes that  the  one  admitted  is  a  non-Pennsylvanian.  A  student  so  admitted 
is  held  liable  for  the  out-of-State  tuition  fee. 

If  the  one  who  is  admitted  believes  that  his  circumstances  do  not  justify 
his  classification  as  a  non-Pennsylvanian,  he  may  petition  the  Bursar  of  the 
College  for  reclassification. 
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Whenever  such  a  petition  for  reclassification  is  made,  the  petitioner  is 
required  to  present  proof  of  bona  fide  continuous  residence  of  the  one  ad- 
mitted (or  his  parents,  if  he  is  a  minor)  within  the  Commonwealth  for  a 
period  of  not  less  than  12  months  immediately  preceding  his  admission;  and, 
in  addition,  such  other  evidence  as  may  appear  pertinent  to  a  complete  re- 
view of  the  classification. 

Candidacy  for  Academic  and  Professional  Degrees 

In  order  to  be  admitted  to  candidacy  for  an  advanced  degree  the  appli- 
cant must  meet  in  full  (1)  the  requirements  for  admission  to  the  Graduate 
School,  (2)  certain  undergraduate  preparation  necessary  for  the  particular 
major  chosen,  and  (3)  must  present  a  program  approved  by  the  major  de- 
partment. 

ACADEMIC  DEGREES 

Prerequisite  for  Candidacy.— Ample  undergraduate  preparation  in  the 
field  in  which  the  candidate  intends  to  carry  on  graduate  work  is  required. 
The  amount  of  preparation  cannot  be  stated  in  credits  as  it  varies  in  the 
different  departments.  Full  information  as  to  what  is  considered  adequate 
in  the  various  fields  and  departments  is  on  file  in  the  office  of  the  College 
Examiner.  Graduate  students  are  told  at  the  time  of  their  admission  whether 
they  meet  the  requirements  for  candidacy  for  the  degree  sought.  Applicants 
who  are  somewhat  deficient  in  preparation  may  under  certain  conditions  be 
admitted  to  the  Graduate  School  but  not  to  candidacy  for  a  degree  until 
satisfying  the  requirements  outlined  to  cover  their  particular  case.  This  does 
not  apply  to  a  deficiency  in  the  1.5  scholastic  average.  If  there  is  a  deficiency 
in  this  regard  applicants  will  be  refused  admission  to  the  Graduate  School 
until  they  have  brought  up  their  standing  by  further  undergraduate  work. 
Applicants  who  have  been  admitted  to  the  Graduate  School  but  who  lack  the 
required  undergraduate  prerequisite  credits  for  the  major  chosen  will  be  al- 
lowed to  follow  a  program  satisfactory  to  the  major  department.  It  is  likely 
that  their  program  will  require  more  than  the  minimum  residence. 

DEGREES  OF  MASTER  OF  ARTS  AND  MASTER  OF  SCIENCE 

Two  degrees  are  conferred,  Master  of  Arts  for  those  proceeding  in  the 
liberal  arts,  and  Master  of  Science  for  those  proceeding  in  science  or  tech- 
nology. 

Requirements.— A  course  for  the  master's  degree  requires  a  minimum  of 
30  credits  and  consists  of  one  major  and  not  more  than  two  minor  subjects. 
The  program  requires  the  equivalent  of  one  academic  year  (two  semesters), 
or  at  least  30  weeks,  and  may  be  met  by  full-time  residence,  part-time  work, 
attendance  in  the  summer  sessions,  or  by  any  combination  of  these.  Students 
not  adequately  prepared,  or  assistants  and  other  part-time  students,  will  re- 
quire more  than  this  time  to  attain  the  master's  degree.  Three  credits  earned 
in  residence  at  another  approved  institution  or  in  the  extension  classes  of 
The  Pennsylvania  State  College  under  certain  conditions  may  be  offered  as 
partial  fulfillment  of  the  requirements.  All  requirements,  whether  satisfied 
here  or  elsewhere,  must  be  met  within  a  period  of  six  years. 

At  least  15  credit  hours  and  a  thesis  equivalent  of  6  credits  must  be  de- 
voted to  the  major  subject.  Fifteen  credits  must  be  obtained  for  work  not 
ppeii  to  undergraduates  (courses  with  500  numbers).  Nine  credits  may  be 
earned  in  courses  open  to  upper-class  and  graduate  students  (courses  with 
400  numbers).  A  student's  program  must  be  approved  by  the  head  of  the  major 
department  and  the  Dean. 
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Choice  of  the  major  and  minor  subjects  must  be  dependent  upon  ade- 
quate preparation.  Except  by  permission  of  the  Dean,  one  minor  subject 
must  be  chosen  in  a  field  of  study  different  from  that  of  the  major.  The  mere 
completion  of  a  stated  amount  of  work  does  not  entitle  a  candidate  to  recom- 
mendation for  a  degree.  He  must  pass  examinations  upon  such  subjects  and 
at  such  times  as  shall  be  designated  by  the  departments  concerned  and  must 
present  an  acceptable  thesis. 

Thesis.— Under  the  direction  of  the  department  in  which  the  candidate's 
major  subject  is  taken,  he  must  prepare  a  thesis  upon  a  suitable  topic  related 
to  that  subject.  Under  certain  conditions  a  student  may  be  permitted  to  com- 
plete the  thesis  in  absentia.  To  obtain  such  permission  the  student  must 
make  satisfactory  arrangements  both  with  the  major  department  and  with 
the  Office  of  the  Dean. 

For  instructions  concerning  the  form  and  the  filing  of  typewritten  copies 
of  the  thesis,  see  page  26. 

DEGREE  OF  DOCTOR  OF  PHILOSOPHY 

The  degree  of  Doctor  of  Philosophy  (Ph.D.)  is  conferred  in  recognition 
of  high  attainments  and  productive  scholarship  in  some  special  field  of 
learning  as  evidenced  (1)  by  the  satisfactory  completion  of  a  prescribed 
period  of  study  and  investigation;  (2)  by  the  preparation  of  a  dissertation 
involving  independent  research;  and  (3)  by  successfully  passing  examinations 
covering  both  the  special  subject  and  the  general  field  of  learning  of  which 
this  subject  forms  a  part. 

Residence  Requirements.— A  minimum  of  three  academic  years  of  resi- 
dent graduate  study  and  research  are  required  for  the  attainment  of  a  doc- 
tor's degree.  Students  not  devoting  full  time  to  graduate  study  will  be  re- 
quired to  extend  their  work  over  a  longer  period.  Credit  for  part-time  work 
will  be  based  on  the  actual  time  spent  in  the  pursuit  of  graduate  work.  Work 
of  equal  grade  done  in  residence  at  other  institutions  and  residence  for  a 
master's  degree,  may  be  accepted  by  the  College  Examiner  and  the  faculty 
as  partial  fulfillment  of  the  requirements,  but  at  least  one  academic  year 
must  be  spent  at  this  institution.  While  the  minimum  residence  requirements 
must  be  met,  it  is  understood  that  the  time  requirement  is  secondary  to  other 
considerations. 

One-third  of  the  residence  requirements  for  a  Ph.D.  degree  may  be  met 
by  research  work  away  from  the  College  in  branch  laboratories  of  the  Col- 
lege, or  research  laboratories  not  connected  with  other  degree-granting  insti- 
tutions, or  in  other  centers  where  there  are  opportunities  for  research  under 
the  following  conditions: 

(a)  The  candidate  shall  have  had  at  least  one  year's  work  in  residence. 

(b)  The  plan  must  have  the  approval  of  the  group  committee. 

(c)  Reports  on  the  work  shall  be  made  as  directed  by  the  group  com- 
mittee. 

A  candidate  for  a  doctor's  degree,  doing  graduate  work  off  the  campus, 
may  obtain  in  this  manner  a  maximum  of  six  credits  in  an  academic  year, 
September  to  June,  or  nine  credits  in  a  calendar  year.  This  does  not  apply  to 
resident  students  temporarily  assigned  to  other  locations  when,  in  the  judg- 
ment of  the  Dean  of  the  Graduate  School,  and  the  head  of  the  department 
concerned,  such  assignment  seems  desirable. 
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Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  de- 
gree, must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and 
the  Registrar. 

Work  Done  Elsewhere.— Acceptance  of  residence  in  another  institution 
as  partial  fulfillment  of  the  requirements  toward  an  advanced  degree,  shall 
be  by  authority  of  the  College  Examiner.  In  determining  to  what  extent  the 
work  done  elsewhere  may  meet  the  course  requirements  at  this  institution 
each  case  will  be  decided  on  its  merits  by  the  group  committee,  or  by  the 
Dean  and  the  heads  of  the  departments  concerned. 

Program  of  Work.— A  program  shall  consist  of  a  major  and  one  or  two 
minor  subjects.  Two-thirds  of  the  total  time  is  to  be  devoted  to  the  major 
subject.  A  division  of  the  remaining  one-third  of  the  total  time  on  the  basis  of 
two  to  one  between  the  first  and  second  minors  is  satisfactory.  The  heads  of 
the  major  and  minor  departments  or  their  representatives,  together  with  the 
Dean,  constitute  a  special  group  committee  which  shall  have  general  charge 
of  the  arrangement  of  the  program. 

For  the  first  year  of  graduate  study  leading  to  the  doctor's  degree,  30 
credit  hours  is  considered  a  full-time  program.  The  first  year's  work  may  be 
substantially  the  same  as  that  provided  for  the  master's  degree,  and  may  lead 
to  that  degree,  although  that  is  not  necessary. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a 
student  may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that 
he  has  satisfied  the  major  department  that  he  is  prepared  to  proceed  and  is 
recommended  by  his  group  committee. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of 
the  doctor's  degree.  A  program  shall  consist  of  such  a  combination  of  courses 
and  research  as  is  approved  by  the  group  committee  for  each  individual  stu- 
dent. Students  devoting  only  a  portion  of  their  time  will  be  credited  on  their 
residence  requirements  in  proportion  to  the  time  actually  spent  in  graduate 
study  and  research. 

Dissertation.— The  ability  to  do  independent  research  must  be  proved 
by  the  preparation  of  a  dissertation  on  some  topic  in  connection  with  the 
major  subject.  It  should  represent  a  contribution  on  some  worth-while  prob- 
lem presented  in  a  scholarly  manner.  The  contents  and  conclusions  of  the 
dissertation  must  be  defended  at  the  time  of  the  final  examinations. 

The  general  subject  of  the  dissertation  must  be  determined  at  the  time 
of  admission  to  candidacy  tor  the  degree,  and  the  completed  dissertation,  type- 
written in  triplicate  copy,  must  be  filed  in  the  office  of  the  College  Librarian 
not  later  than  one  week  prior  to  the  commencement  at  which  the  candidate 
expects  to  take  the  degree. 

For  regulations  concerning  the  form  and  the  filing  of  the  dissertation, 
see  page  25. 

Examinations.— Preliminary  or  qualifying  examinations  are  required  in 
the  major  and  minor  subjects  to  determine  whether  the  candidate  has  made 
satisfactory  progress  and  is  entitled  to  the  privilege  of  completing  the  require- 
ments for  the  degree.  These  examinations  are  scheduled  at  a  time  when  one- 
third  of  the  residence  requirements  remain  to  be  satisfied.  They  are  given  by 
a  committee  representative  of  the  departments  concerned  and  such  other 
members  as  the  Dean  may  appoint.  The  candidate  must  have  satisfied  the 
language  requirements  before  taking   the  preliminary  examinations. 

Candidates  for  the  degree  of  Doctor  of  Philosophy  are  required  to  have 
a  reading  knowledge  of  French  and  German  unless  an  exception  is  arranged. 
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Upon  the  recommendation  of  the  major  department  and  the  approval  of  the 
Dean,  the  substitution  of  another  foreign  language  may  be  authorized  for 
either  French  or  German.  In  the  case  of  foreign  students,  German  and  Eng- 
lish will  commonly  serve  as  the  foreign  languages,  unless  one  of  these  be  the 
mother  tongue.  Certificates  of  proficiency  must  be  obtained  from  the  respec- 
tive language  departments  of  this  College,  or  from  the  College  Examiner  pro- 
vided language  requirements  have  been  met  at  another  institution.  Candi- 
dates not  presenting  certification  of  reading  ability  at  the  time  of  admission 
should  make  immediate  arrangements  to  acquire  that  ability  either  through 
class  work  or  by  tutoring.  The  language  requirements  must  be  satisfied  prior 
to  the  scheduling  of  the  preliminary  examinations. 

The  final  examination  for  the  doctor's  degree  is  conducted  by  a  com- 
mittee representative  of  the  departments  concerned  and  such  other  members 
as  may  be  appointed  by  the  Dean,  who  shall  also  designate  the  time  and 
place.  The  examination  is  oral,  open  to  the  public,  and  covers  the  whole 
field  of  study  of  the  candidate  without  regard  to  courses  that  may  have  been 
taken  either  here  or  elsewhere. 

PROFESSIONAL  DEGREES  IN  EDUCATION 

Prerequisites  for  Candidacy.— In  order  to  provide  graduate  work  which 
would  utilize  more  fully  the  professional  training  and  background  of  those 
holding  bachelors'  degrees  from  teachers  colleges  and  schools  of  education, 
these  professional  degrees  in  education  were  established. 

All  candidates  are  required  to  have  had  at  least  27  undergraduate  credits 
in  the  field  of  education,  including  practice  teaching.  If  a  candidate  elects 
to  specialize  in  a  subject-matter  field,  then  certain  additional  prerequisites 
are  required  for  that  subject.  The  amount  of  preparation  varies  in  the  differ- 
ent fields.  Full  information  concerning  the  preparation  required  by  the 
various  departments  is  on  file  in  the  office  of  the  College  Examiner.  If  there 
are  deficiencies  at  the  time  of  admission  they  must  be  removed  before  candi- 
dacy for  a  degree  is  completed.  While  making  up  deficiencies  in  prerequisite 
credits  a  student  must  follow  a  program  satisfactory  to  the  major  department. 
Deficiencies  in  the  1.5  grade  point  average  will  lead  to  refusal  of  admission 
to  the  Graduate  School  until  applicants  have  brought  up  their  standing  by 
further  undergraduate  work. 

Candidates  for  the  advanced  degrees  in  education  are  required  to  take 
a  qualifying  comprehensive  examination  before  completing  the  second  half 
of  their  course  requirements,  which  serves  as  a  guide  in  outlining  a  program 
of  study  that  will  meet  the  individual  needs  of  the  candidate. 

DEGREE  OF  MASTER  OF  EDUCATION 

The  degree  of  Master  of  Education  represents  general  scholarship, 
acquaintance  with  the  chief  phases  of  educational  literature,  teaching  skill, 
qualities  of  leadership  in  educational  work,  and  ability  to  solve  concrete 
problems  in  at  least  one  special  field  of  education. 

The  following  regulations  govern  candidacy  for  the  degree  of  Master  of 
Education: 

Residence  and  Course  Requirements.— A  minimum  of  30  credits,  6  of 
which  may  be  granted  for  an  approved  thesis.  The  program  requires  the 
equivalent  of  one  academic  year  (two  semesters^  or  at  least  30  weeks,  and 
may  be  met  by  full-time  residence,  part-time  work,  attendance  in  the  sum- 
mer sessions,  or  any  combination  of  these.  Three  credits  earned  in  residence 
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at  another  approved  institution  or  in  extension  classes  of  The  Pennsylvania 
State  College,  under  certain  conditions  may  be  offered  as  partial  fulfillment 
of  the  requirements.  All  requirements  must  be  met  within  a  period  of  six 
years. 

A  minimum  of  24  credits  is  to  be  earned  in  graduate  course  work.  It  is 
expected  that  the  larger  part  of  this  work  shall  be  in  courses  open  only  to 
graduate  students  but  the  needs  of  the  student  shall  be  considered  in  arrang- 
ing the  best  combination  of  courses  (400  and  500  series)  for  the  preparation 
of  the  candidate  in  his  special  field. 

If  a  student  looks  forward  to  a  career  as  a  teacher,  he  may  specialize  in 
a  specific  field  (as  English,  mathematics,  Latin,  etc.),  and  that  shall  be  re- 
garded as  the  major  field,  and  a  majority  of  the  work  is  to  be  taken  there. 
If  a  broader  field  is  sought,  a  group  major  may  be  chosen  (as  social  studies, 
general  science,  etc.).  In  this  case  a  larger  percentage  of  the  24  credits  is 
to  be  devoted  to  the  subjects  forming  the  group  major.  The  remainder  of 
the  program  is  devoted  to  a  minor  in  the  field  of  education,  consisting  of 
approximately  one-third  of  the  required  credits,  depending  on  the  previous 
preparation,  experience,  and  objectives  of  the  candidate.  In  case  the  candi- 
date's undergraduate  preparation  has  not  included  courses  in  the  scientific 
study  of  education  and  advanced  educational  psychology,  a  course  in  each 
of  these  fields  must  be  included. 

Those  desiring  to  prepare  as  supervisors  and  administrators  may  choose 
a  major  and  a  minor  within  the  curricula  of  Education.  The  following  fields 
are  recommended:  secondary  school  principal,  elementary  school  principal, 
superintendent  of  schools,  guidance  counselor,  vocational  director,  or  super- 
visor. 

The  candidate  may  choose  one  field  of  work  for  a  major  and  another 
field  for  a  minor.  These  majors  prepare  for  State  certificates  in  those  fields 
where  special  certificates  are  given.  It  is  possible  to  arrange  programs  of  study 
concentrated  in  other  fields. 

Advisory  Committee.— The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives)  together  with  the  supervisor  of  the  prob- 
lem course  (thesis)  constitute  a  special  advisory  committee  which  shall  ap- 
prove the  study  program.  In  practice  the  general  guidance  of  a  student  is 
centered  in  an  adviser  from  the  major  department,  who  is  familiar  with  the 
field  in  which  the  student  is  specializing. 

Thesis.— Under  the  direction  of  a  supervisor  representing  the  major  de- 
partment or  major  field,  an  amount  of  time  equivalent  to  six  credits  may  be 
devoted  to  problem  work  and  the  preparation  of  a  thesis.  Under  certain  con- 
ditions this  may  be  carried  out  in  part  in  absentia,  particularly  when  require- 
ments are  met  by  summer  session  attendance. 

Course  work  may,  under  certain  conditions,  wholly  or  in  part,  take  the 
place  of  the  problem  and  thesis  work.  Application  for  the  opportunity  to 
substitute  six  credits  of  course  work  for  the  thesis  must  be  filed  with  the 
candidate's  advisory  committee  or  adviser  before  the  candidate  completes 
more  than  12  of  the  30  credits  required  for  the  degree.  The  application  must 
include  the  statement  of  the  major  and  the  titles  and  numbers  of  the  courses 
which  the  candidate  wishes  to  submit  in  substitution  for  the  thesis. 

For  instructions  concerning  the  form  and  the  filing  of  the  thesis,  see 
page  25. 

Examinations.— Candidates  for  the  Master  of  Education  degree  must 
pass  a  final  comprehensive  examination.  The  examination  will  be  designed 
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to  determine  the  ability  of  the  candidate  to  apply  the  general,  as  well  as  the 
special,  knowledge  of  his  chosen  field  in  practical  situations. 

DEGREE  OF  DOCTOR  OF  EDUCATION 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  scholar- 
ship and  teaching  or  administrative  skill  as  evidenced  by  (1)  the  satisfactory 
completion  of  a  prescribed  period  of  study,  (2)  the  application  of  scientific 
principles  in  classroom  teaching,  in  the  supervision  of  instruction,  or  in  ad- 
ministrative work,  (3)  by  the  preparation  of  a  dissertation  demonstrating 
ability  to  attack  an  educational  problem  with  originality  and  independent 
thought,  (4)  by  successfully  passing  examinations  showing  a  satisfactory  grasp 
of  the  field  of  specialization  and  its  relation  to  allied  subjects,  and  (5)  by 
recognized  leadership  in  the  profession  of  education. 

Residence.— An  equivalent  of  three  years  of  graduate  study  is  required 
as  a  minimum  for  the  doctor's  degree.  However,  it  is  not  required  that  the 
three  years  be  continuous.  Graduate  study  may  be  carried  on  through  a 
longer  period  and  paralleled  by  teaching  or  administrative  work. 

Work  of  equal  grade  done  in  residence  at  other  institutions,  and  resi- 
dence for  a  master's  degree,  may  be  accepted  as  partial  fulfillment  of  the 
requirements,  but  in  addition,  at  least  one  academic  year  or  its  equivalent 
must  be  spent  in  residence  at  this  institution.  For  students  pursuing  work 
beyond  the  master's  degree  a  combination  of  sessions  amounting  to  at  least 
30  weeks  is  regarded  as  the  equivalent  of  an  academic  year.  While  it  may 
be  possible  to  fulfill  the  minimum  residence  requirement  as  just  stated,  it 
is  expected  that  candidates  for  the  doctorate  will  be  taking  a  much  greater 
amount  of  work  in  the  institution.  Those  completing  requirements  in  sum- 
mer sessions  will  continue  during  the  regular  school  year  in  some  educational 
situation,  under  the  guidance  of  members  of  the  faculty,  study  and  research 
programs  set  up  in  summer  courses. 

One-third  of  the  requirements  (equivalent  to  a  30-credit  year)  for  the 
degree  of  Doctor  of  Education  may  be  met  by  research  work  pursued  away 
from  the  campus  in  the  school  systems  of  the  State,  or  in  other  approved 
centers  not  connected  with  degree-granting  institutions,  provided:  (1)  the 
plan  be  approved  by  the  student's  advisory  committee,  (2)  reports  on  the 
projects  be  made  as  directed  by  the  advisory  committee,  (3)  not  more  than 
six  credits  be  earned  in  an  academic  year,  September  to  June,  or  nine  credits 
in  a  calendar  year. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's 
degree,  must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School 
and  the  Registrar. 

Program  of  Study.— The  program  of  study  shall  be  so  arranged  as  to 
lead  toward  high  professional  mastery  within  some  area  of  educational 
service.  A  majority  of  the  courses  offered  in  fulfillment  of  the  requirement 
will  be  in  the  major  field  of  study.  The  remainder  shall  be  in  one  or  two  min- 
ors bearing  some  functional  relation  to  the  major  and  to  the  work  the  candi- 
date is  planning  to  do.  These  minors  may  be  in  academic  subjects  or  in  some 
phase  of  education  or  psychology  other  than  the  major.  In  the  case  of  persons 
intending  to  continue  in  classroom  teaching  rather  than  in  administrative  or 
supervisory  positions,  a  larger  proportion  of  the  work  may  be  assigned  to  the 
academic  fields  in  which  the  candidate  is  teaching,  to  whatever  extent  the  ad- 
visory committee  may  believe  the  background  and  the  objectives  of  the  par- 
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ticular  candidate  warrant.  But  every  candidate  for  the  degree  of  Doctor  of 
Education  must  show  through  a  comprehensive  examination  that  he  is  fam- 
iliar with  current  theories  of  education;  that  he  understands  and  can  apply 
the  techniques  and  the  findings  of  educational  research  so  far  as  they  bear 
upon  the  teaching  of  his  subject;  that  he  is  prepared  to  read  understanding^, 
and  to  contribute  to,  the  technical  professional  literature  in  his  field;  and  that 
he  can  criticize  his  own  procedures  in  the  light  of  historical  trends  and  prac- 
tices in  this  and  other  countries. 

Command  of  the  tools  for  a  thorough  study  of  the  problems  of  educa- 
tion is  necessary  and  must  include  familiarity  with  statistical  methods.  For 
certain  students  the  requirements  may  include  a  reading  knowledge  of  one 
or  more  foreign  languages. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of 
the  doctor's  degree.  The  general  requirements  are  based  not  upon  courses  or 
credits  but  upon  a  definite  residence,  a  satisfactory  dissertation,  the  passing 
of  a  comprehensive  examination,  and  possession  of  the  qualities  of  profess- 
ional leadership.  A  program  shall  consist  of  such  a  combination  of  courses 
and  individual  study  and  research  as  is  approved  by  the  advisory  committee 
for  each  student. 

Advisory  Committee.— The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives),  the  supervisor  of  the  dissertation,  together 
with  the  Dean  of  the  Graduate  School,  constitute  a  special  advisory  commit- 
tee which  shall  have  charge  of  the  arrangement  of  the  study  program. 

Dissertation.— Evidence  of  a  high  degree  of  scholarship  and  ability  to 
select,  organize,  and  apply  knowledge  must  be  presented  by  the  candidate  in 
the  form  of  a  written  dissertation.  The  candidate  must  demonstrate  capacity 
for  independent  thought  and  ability  and  originality  in  the  application  of  edu- 
cational principles  or  in  the  development  of  new  generalizations  under  scien- 
tific controls.  The  topic  and  outline  of  the  proposed  thesis  must  have  the 
approval  of  the  advisory  committee. 

For  instructions  concerning  the  form  and  the  filing  of  the  dissertation, 
see  page  25. 

Examination  and  Admission  to  Candidacy.— In  order  to  be  admitted  to 
full  candidacy  for  the  degree  each  candidate  shall  pass  preliminary  qualifying 
examinations  administered  by  the  committee  on  qualifying  examinations. 
The  qualifying  examinations  may  not  be  taken  until  after  one  semester  of 
work  has  been  completed  at  this  institution.  They  are  scheduled  at  a  time 
when  one-third  of  the  residence  requirements  remain  to  be  satisfied.  Exami- 
nations will  be  held  at  times  arranged  with  the  head  of  the  major  department. 
The  qualifying  examinations  will  be  designed  to  test  (1)  the  candidate's  gen- 
eral scholastic  preparation  and  professional  background;  and  (2)  his  ability 
to  integrate  and  apply  his  knowledge  in  his  fields  of  specialization  to  practical 
situations  so  as  to  reflect  an  intelligent  mastery  of  the  subjects. 

Three  of  the  important  factors  taken  into  consideration  in  passing  judg- 
ment upon  the  application  of  a  candidate  for  admission  to  candidacy  are: 

(a)  Previous  scholastic  record  at  this  institution  and  other  institutions 
attended; 

(b)  Achievement  in  qualifying  examinations; 

(c)  Estimates  of  his  personal  and  professional  qualifications  by  mem- 
bers of  the  advisory  group. 

The  advisory  committee  will  make  recommendations  to  the  Dean  of 
the  Graduate  School,  and  candidates  will  be  advised  of  the  decision  with 
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regard  to  their  applications  for  candidacy  within  10  days  following  the  date 
of  each  qualifying  examination. 

Candidates  who  have  fulfilled  all  other  requirements  for  the  degree  will, 
on  recommendation  of  their  advisory  committee,  be  permitted  to  take  the 
iinai  oral  examination  for  the  degree.  The  committee  in  charge  of  this  ex- 
amination will  consist  of  the  student's  advisory  committee  and  others  ap- 
pointed by  the  Dean  of  the  Graduate  School.  The  examination  will  be 
based  upon  the  dissertation  and  related  problems.  Arrangements  for  taking 
the  final  examination  must  be  made  with  the  Dean  of  the  Graduate  School, 
through  the  advisory  committee  and  the  major  department,  not  later  than 
two  weeks  prior  to  a  commencement  date. 

PROFESSIONAL  DEGREE  IN  FORESTRY 

The  degree  of  Master  of  Forestry  represents  scholastic  ability,  acquain- 
tance with  forestry  literature,  and  technical  knowledge  of  one  or  more  of  the 
several  specialized  fields  in  forestry  or  wood  utilization.  It  is  offered  to  pro- 
vide an  opportunity  for  additional  study  in  a  student's  particular  field  of 
interest,  rather  than  for  research  work  on  a  special  problem,  though  such 
work  is  not  precluded  under  the  requirements  for  the  degree. 

Prerequisites  for  Candidacy.— A  candidate  is  required  to  hold  a  bac- 
calaureate degree,  or  its  equivalent,  from  a  recognized  professional  school  of 
forestry.  Full  information  concerning  the  preparation  required  in  either 
general  forestry  or  wood  utilization  is  on  file  in  the  office  of  the  College  Ex- 
aminer. If  there  are  deficiencies  at  the  time  of  admission  they  must  be  re- 
moved before  candidacy  for  a  degree  is  completed.  While  making  up  de- 
ficiencies in  prerequisite  credits,  the  student  must  follow  a  program  approved 
by  his  advisory  committee.  Deficiencies  in  the  1.5  grade  point  average  will 
lead  to  refusal  of  admission  to  the  Graduate  School  until  applicants  have 
brought  up  their  standing  by  further  undergraduate  work. 

Residence  and  Course  Requirements.— A  minimum  of  30  credits  is  re- 
quired for  the  degree  of  Master  of  Forestry.  These  credits  are  to  be  taken  in 
the  best  arrangement  of  courses  bearing  400  and  500  numbers  suited  to  the 
needs  of  the  individual  student.  Although  not  required,  a  maximum  of  6 
credits  may  be  assigned  to  a  thesis  upon  approval  and  recommendation  of 
the  head  of  the  Forestry  Department.  All  requirements  must  be  met  within 
a  six-year  period. 

A  maximum  of  three  credits  may  be  earned  in  extension  classes  of  The 
Pennsylvania  State  College,  or  in  resident  classes  of  other  approved  institu- 
tions, provided  these  credits  have  the  approval  of  the  College  Examiner  and 
fit  into  the  program  of  the  student. 

A  student  should  choose  one  field  of  work  for  his  major  interest  with  one 
or  two  related  minor  fields.  The  proportion  of  credits  to  be  taken  in  the 
major  and  minor  fields  of  study  will  be  determined  in  consultation  with  an 
advisory  committee.  Ordinarily  this  committee  consists  of  the  head  of  the 
Forestry  Department,  and  the  professors  in  charge  of  the  major  and  minor 
fields, 

TECHNICAL  DEGREES 

Admission.— A  graduate  of  the  School  of  Chemistry  and  Physics,  of  the 
School  of  Engineering,  or  of  the  School  of  Mineral  Industries  of  The  Penn- 
sylvania State  College  may  be  admitted  to  candidacy  for  a  technical  degree, 
provided  he  submits  evidence  of  having  been  engaged  for  a  period  of  not  less 
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than  three  years  in  acceptable  professional  work  in  the  field  of  engineering  in 
which  the  application  for  the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved 
practical  experience,  who  is  a  graduate  in  engineering  of  another  institu- 
tion of  equal  standing,  on  completion  of  at  least  three  years  of  full-time  teach- 
ing or  research  work  in  engineering  in  a  professorial  rank  in  this  institution 
and  upon  presentation  of  an  acceptable  thesis  and  the  fulfillment  of  all  other 
requirements  for  technical  degrees.  Applicants  who  are  eligible  for  the 
technical  degrees  are  admitted  to  the  Graduate  School  by  the  College  Ex- 
aminer. 

Registration.— The  candidates  for  technical  degrees  must  file  with  the 
College  Examiner  an  application  filled  out  in  duplicate  on  the  prescribed 
forms,  approved  by  the  head  of  the  department  in  which  the  undergraduate 
work  was  completed.  The  application  should  be  accompanied  by  the  ma- 
triculation fee  of  $5. 

The  times  for  registration  for  these  degrees  are  the  same  as  for  resident 
students.  A  candidate  must  be  registered  during  two  regular  sessions. 

Degrees  and  Requirements.— The  technical  degrees  are  as  follows: 
Architectural  Engineer,  Chemical  Engineer,  Civil  Engineer,  Electrical  Engi- 
neer, Industrial  Engineer,  Ceramic  Engineer,  Mechanical  Engineer,  Engineer 
of  Mines,  Metallurgical  Engineer,  Petroleum  Engineer. 

Not  less  than  three  years  shall  have  elapsed  from  the  time  of  receiving 
the  first  degree  before  a  graduate  of  this  institution  shall  be  permitted  to 
file  his  application  for  a  technical  degree.  The  application  for  a  technical 
degree  shall  include  evidence  of  a  satisfactory  professional  record,  which 
must  be  approved  by  the  executive  committee  of  the  undergraduate  School 
concerned. 

In  order  to  be  recommended  for  a  technical  degree  the  candidate  must 
prepare  a  thesis  on  a  subject  related  to  his  profession.  He  must  register  in 
the  manner  specified  in  the  foregoing  paragraph  and  pay  the  registration 
and  diploma  fees.  He  may  be  required  to  appear  in  person  to  defend  his 
thesis. 

Thesis.— Immediately  following  registration  the  candidate  must  submit 
for  approval  an  outline  of  his  proposed  thesis,  and  at  least  six  weeks  prior 
to  the  day  on  which  the  degree  is  to  be  conferred,  the  complete  thesis  must 
be  in  the  office  of  the  head  of  the  department  concerned. 

For  regulations  concerning  the  form  and  filing  of  the  thesis,  see  below. 

Fees.— Each  candidate  for  a  technical  degree  must  pay  a  matriculation 
fee  of  $5  and  a  diploma  fee  of  $10  when  recommended  to  the  College  Sen- 
ate for  the  degree.  The  matriculation  fee  is  payable  through  the  Office  of 
the  College  Examiner,  whereas  the  diploma  fee  is  payable  through  the  Of- 
fice of  the  Bursar.  Both  fees  are  payable  by  check  drawn  to  the  order  of 
The  Pennsylvania  State  College. 

REGULATIONS  FOR  THESES  AND  DISSERTATIONS 

Theses.— It  is  required  that  three  typewritten  copies  must  be  presented. 
They  are  due  in  the  office  of  the  College  Librarian  not  later  than  one  week 
prior  to  the  day  on  which  the  degree  is  to  be  conferred. 

Before  arranging  for  the  typing  the  candidate  must  obtain  information 
from  the  College  Librarian  concerning  the  format,  paper,  illustrations,  etc. 
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A  thesis  thus  submitted  and  approved  becomes  wholly  the  property  of 
the  College,  and  may  not  be  published,  in  whole  or  in  part,  without  author- 
ization of  the  Dean  of  the  Graduate  School  and  the  head  of  the  depart- 
ment concerned. 

These  regulations  apply  to  candidates  for  the  master's  and  technical 
degrees. 

Dissertations.— Candidates  for  the  doctor's  degree  must  satisfy  one  of 
the  following  requirements  as  to  the  dissertation  not  later  than  one  week 
prior  to  the  day  on  which  the  degree  is  to  be  conferred: 

1.  Publication  of  the  dissertation  in  a  manner  satisfactory  to  the  College 
Librarian  and  deposit  of  100  copies  in  the  College  Library;  or 

2.  Presentation  of  a  typewritten  abstract,  satisfactory  to  the  major  de- 
partment and  the  College  Librarian,  and  the  sum  of  $25.  The  Librarian  will 
then  arrange  for  the  printing  of  the  abstract.  Fifty  copies  of  the  printed 
abstract  will  be  furnished  to  the  candidate  without  additional  cost. 

Before  arranging  for  the  typing  or  publication  of  the  dissertation,  or 
the  abstract,  the  candidate  must  obtain  information  regarding  the  format, 
title  page,  etc.,  from  the  College  Librarian. 

The  regulations  apply  to  candidates  for  the  Doctor  of  Philosophy  and 
Doctor  of  Education  degrees. 

GRADUATE  ASSISTANTS,  SCHOLARS,  AND 
FELLOWS 

1.  OPEN  TO  GRADUATES  OF  ANY  COLLEGE  OR  UNIVERSITY 

Graduate  Assistants.— A  number  of  appointments  to  graduate  assist- 
antships  are  made  each  year.  Appointees  must  show  promise  of  ability  to 
do  research  or  to  carry  on  graduate  study.  Appointments  are  for  10  months, 
September  1  to  June  30.  Service  required  by  the  College  is  one-half  the  duties 
of  full-time  assistants  or  instructors  in  the  department  in  which  employed. 
Enrollment  in  the  Graduate  School  is  obligatory  and  not  more  than  two- 
thirds  of  a  full  schedule  may  be  carried  or  not  more  than  two-thirds  of  a 
year's  graduate  work  may  be  completed  in  any  one  year.  Graduate  assistants 
are  eligible  to  reappointment  while  candidates  for  advanced  degrees.  Graduate 
assistants  are  exempt  from  the  incidental  fee  and  practicum  fees  in  their 
major  department.  The  stipend  is  $1000.  Applications  should  be  made  di- 
rect to  the  department. 

Graduate  Scholars.— Scholarships  with  no  stipend,  but  exemption  from 
the  incidental  and  practicum  fees,  are  assigned  in  limited  numbers  to  the 
various  departments.  The  holders  are  required  to  render  some  service  to 
the  department  but  a  qualified  recipient  may  become  a  candidate  for  the 
master's  degree  on  the  basis  of  one  year  in  residence.  Applications  should  be 
made  to  the  Dean  of  the  Graduate  School. 

Graduate  Stipend  Scholars.— These  scholarships  are  granted  on  the 
basis  of  one-fourth  time  service  to  the  College,  for  which  a  stipend  of  $500 
is  allowed.  The  appointments  are  made  for  10  months,  September  1  to  June 
30.  Appointees  are  exempt  from  incidental  and  practicum  fees.  Enrollment 
in  the  Graduate  School  is  obligatory,  but  no  more  than  four-fifths  schedule 
may  be  carried.  Applications  should  be  made  to  the  departments. 

duPont  Fellow  in  Chemistry.— Stipend  $750,  provided  by  E.  I.  duPont 
de    Nemours    Company.    Candidates   recommended   by    the    Department   of 
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Chemistry  must  be  approved  by  a  member  of  the  fellowship  committee  of  the 
duPont  Company. 

Special  Research  and  Industrial  Fellow.— Each  year  there  are  several 
research  fellowships  offered  by  various  outside  agencies  for  the  study  of 
special  problems.  The  stipend  varies. 

II.  OPEN  ONLY  TO  GRADUATES  OF 
THE  PENNSYLVANIA  STATE  COLLEGE 

The  John  W.  White  Fellow.— Stipend  $600,  assigned  to  each  of  two 
members  of  the  graduating  class  on  the  basis  of  scholarship,  need,  character, 
and  general  attitude  toward  the  College. 

The  Elliott  Fellow  in  Engineering  Research.— An  annuity  provided 
by  W.  S.  Elliott,  of  Pittsburgh,  for  a  fellow  in  engineering  who  must  be  a 
graduate  of  this  College. 

GRADUATE  COURSES  OFFERED  BY  THE  VARIOUS 
DEPARTMENTS 

The  course  descriptions  which  follow  are  arranged  alphabetically,  with 
some  exceptions,  according  to  departments.  If  any  specific  course  cannot  be 
located  readily,  refer  to  the  table  of  contents,  page  2. 

The  courses  of  instruction  in  all  departments  of  the  College  are  num- 
bered in  accordance  with  a  unified  plan,  as  follows: 

Undergraduate  Courses,  numbered  1  to  399,  are  general  courses  ac- 
cepted in  fulfillment  of  the  requirements  for  the  bachelor's  degrees. 

Upper-class  and  Graduate  Courses,  numbered  400  to  499,  are  advanced 
courses  open  for  credit  to  undergraduate  students  of  at  least  junior  standing 
and  to  graduate  students  under  the  restriction  that  no  more  than  nine  credits 
in  these  courses  may  be  offered  in  fulfillment  of  the  requirements  for  the  de- 
grees of  M.A.  and  M.S. 

Graduate  Courses,  numbered  500  to  599,  are  special  courses  for  grad- 
uate students  only.  The  name  of  the  person  in  charge  of  the  instruction  for 
the  course  usually  follows  the  description.  Senior  students  of  The  Pennsyl- 
vania State  College  not  required  to  carry  a  full  program  for  graduation,  with 
permission  of  the  Dean  of  the  School  in  which  they  are  enrolled  and  of  the 
Dean  of  the  Graduate  School,  may  attend  such  courses  and  be  allowed  credit 
under  special  conditions.  Many  departments  reserve  the  right  to  say  which 
of  certain  graduate  courses  may  be  given  in  any  semester;  the  heads  of  de- 
partments should  be  consulted. 

The  figures  in  parentheses  following  the  title  of  the  course  indicate  the 
number  of  credits  granted  for  that  course.  A  considerable  number  of  grad- 
uate courses  are  offered  in  the  summer  sessions.  When  these  courses  are  also 
given  during  the  regular  academic  year  they  are  not  listed  separately  as  sum- 
mer session  courses  in  this  announcement.  For  a  complete  list  of  courses  given 
during  a  specific  summer  or  summer  session,  consult  the  Complete  Announce- 
ment of  the  Summer  Sessions  for  that  particular  year.  In  this  announcement 
courses  given  during  the  summer  session  (but  not  during  the  regular  academic 
year)  have  numbers  followed  by  the  letter  "S."  Courses  given  in  extension 
only  have  numbers  followed  by  the  letter  "X." 
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AERONAUTICAL  ENGINEERING 

Professor  David  J.  Peery,  Ph.D. 
Head  of  the  Department 

Aero.  E.  501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longi- 
tudinal and  lateral  stability  of  airplanes;  characteristics  of  flight  control  de- 
vices. Prerequisite:  Aero.  E.  403.  Lecture  3  hours.      Professor  D.  J.  Gildea 

Aero.  E.  502.  Aircraft  Propeller  Design  (3)  Propeller  characteristics  by  blade 
element  analysis  and  test  data;  blade  design  and  stress  analysis;  pitch  chang- 
ing mechanisms.  Prerequisites:  Aero.  E.  403,  M.  E.  Des.  6,  8.  Lecture  3  hours. 

Professor  D.  J.  Gildea 

Aero.  E.  503.  Airplane  Performance  (3)  Analytical  approach  to  airplane  per- 
formance problems;  reduction  of  flight  test  data.  Prerequisite:  Aero.  E.  403. 
Lecture  3  hours.  Professor  D.  J.  Gildea 

Aero.  E.  504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft,  rotor 
arrangements,  power  transmission,  and  control  mechanisms;  helicopter  per- 
formance in  vertical  and  forward  flights;  dynamic  and  aerodynamic  loads  on 
rotor  blades.  Topics  are  treated  in  more  detail  and  at  higher  level  than  in 
Aero.  E.  407.  Prerequisites:  Aero.  E.  403,  409.  Lecture  3  hours. 

Professor  D.  J.  Peery 

Aero.  E.  505.  Aircraft  Vibration  and  Flutter  (3)  Vibrating  systems  with  sev- 
eral degrees  of  freedom;  analysis  of  flutter  speed  of  an  airplane  wing  con- 
sidering bending,  torsion,  and  aileron  motions;  other  types  of  aircraft  flut- 
ter. Prerequisites:  Aero.  E.  1,  M.  E.  Des.  8.  Lecture  3  hours. 

Professor  D.  J.  Peery 

Aero.  E.  506.  Advanced  Aircraft  Structures  (3)  Deflections  of  beams  and  trus- 
ses; statically  indeterminate  structures;  shear-flow  analysis  and  shearing  de- 
formations of  multi-cell  semi-monocoque  structures;  effects  of  discontinuities 
in  wing  and  fuselage  structures.  Prerequisite:  Aero.  E.  409.  Lecture  3  hours. 

Professor  D.  J.  Peery 

Aero.  E.  507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  History 
and  theory  of  gas  turbines  for  propeller  and  jet  propulsion  installations; 
theoretical  and  design  analysis  of  various  combinations  of  the  basic  elements; 
compressor,  combustion  chamber,  and  turbine.  Topics  are  treated  in  more 
detail  and  at  higher  level  than  in  Aero.  E.  408.  Prerequisite:  M.  E.  413.  Lec- 
ture 2  hours,  practicum  3  hours.  Professor  S.  K.  Hoffman 

Aero.  E.  508.  Advanced  Aircraft  Engine  Design  I  (4)  Fundamental  princi- 
ples of  design  of  aircraft  engines;  performance  and  stress  computations.  As- 
sembly drawings  of  a  complete  engine  are  started.  Prerequisite:  M.  E.  413. 
Lecture  2  hours,  practicum  6  hours.  Professor  S.  K.  Hoffman 

Aero.  E.  509.  Advanced  Aircraft  Engine  Design  II  (4)  Continuation  of  stress 
computations  and  assembly  drawings  begun  in  Aero.  E.  508;  completion  of 
design  report.  Prerequisite:  Aero.  E.  508.  Lecture  2  hours,  practicum  6  hours. 

Professor  S.  K.  Hoffman 

Aero.  E.  510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional 
motion,  shock  waves,  flow  through  nozzles  and  other  channels;  airfoils  in 
high-speed  flow,  critical  Mach  number;  subsonic,  transonic,  and  supersonic 
regions.  Prerequisites:  Aero.  E.  1,  Math.  84,  M.  E.  2.  Lecture  3  hours. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Aero.  E.  401a,b,c.  Aeronautical  Engineering  Projects  (2-12) 
Aero.  E.  402.  Airplane  Engine  Design  (5)     Fee  $2. 

Professor  S.  K.  Hoffman 
Aero.  E.  403.  Applied  Aerodynamics  (3)  Professor  D.  J.  Gildea 

Aero.  E.  404.  Airplane  Design  (5)     Fee  $2.  Professor  D.  J.  Gildea 

Aero.  E.  407.  Rotary  Wing  Aircraft  (3)  Professor  D.  J.  Peery 

Aero.  E.  408.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3) 

Professor  S.  K.  Hoffman 
Aero.  E.  409.  Airplane  Detail  Design  (4)  Fee  $2.  Professor  D.  J.  Peery 
Aero.  E.  410.  Airplane  Power  Plants  (4)     Fee  $2. 

Professor  S.  K.  Hoffman 

AGRICULTURAL   AND   BIOLOGICAL   CHEMISTRY 

Professor  R.  Adams  Dutcher,  M.S.,  M.A.,  D.Sc. 
Head  of  the  Department 

Agr.  Biochem.  501.  Enzymes  (2)  Lectures  and  assigned  reading  reviewing 
investigational  work  and  recognized  theories  concerning  the  probable  nature 
of  enzymes,  enzyme  action,  influence  of  chemical  environment  on  enzyme 
action,  and  biological  applications.  Prerequisite:  Agr.  Biochem.  417.  Lec- 
ture 2  hours.  Professor  C.  O.  Jensen 
Agr.  Biochem.  502.  Physical  Chemistry  of  the  Cell  (3)  Lectures  and  assigned 
reading  reviewing  current  literature  relative  to  physical  chemistry  of  living 
tissues  and  life  processes.  Prerequisite:  Agr.  Biochem.  426.  Lecture  3  hours. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  503.  Research  (3-15)     The  prosecution  of  an  assigned  problem 

under  the  guidance  of  an  instructor.  Prerequisite:  Agr.  Biochem.  417.  For 

certain  problems  additional  courses  may  be  considered  as  prerequisite.  Fee 

$3  per  credit.  Professor  R.  A.  Dutcher  and  Staff 

Agr.  Biochem.  504.  Thesis  Research  (3-15  per  semester)     Fee  $3  per  credit. 

Professor  R.  A.  Dutcher  and  Staff 
Agr.  Biochem.  505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)     Lectures, 
conferences,  and  assigned  reading.    Prerequisite:  Agr.  Biochem.  437. 

Professor  R.  A.  Dutcher 
Agr.  Biochem.  506.  Vitamin  Assay  Methods  (2)     Lectures,  conferences,  and 
demonstrations  dealing  with  approved  methods  of  vitamin  assay  and  in- 
cluding demonstrations  of  typical  vitamin  deficiency  syndromes  in  the  rat. 
Prerequisite:  Agr.  Biochem.  505.  Fee  $6.  Professor  N.  B.  Guerrant 

Agr.  Biochem.  507a.  Seminar  in  Physiological  Chemistry  and  Nutrition  (1) 
Professors  R.  A.  Dutcher,  N.  B.  Guerrant,  A.  K. 
Anderson,  R.  V.  Boucher,  R.  C.  Miller,  G.  H.  Pritham 
Agr.  Biochem.  507b.  Seminar  in  Foods  and  Analytical  Chemistry  (1) 

Professors  H.  O.  Triebold,  P.  M.  Althouse 
Agr.  Biochem.  507c.  Seminar  in  Plant,  Soil,  Insecticide  Chemistry  (1) 

Professors  D.  E.  H.  Frear,  C.  O.  Jensen 
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Agr.  Biochem.  508.  Researches  in  Plant  Chemistry  (3)  Lectures  and  assigned 
readings  reviewing  the  more  important  chemical  investigations  in  plant 
chemistry.  Prerequisite:  Agr.  Biochem.  437.  Lecture  3  hours. 

Professor  C.  O.  Jensen 

Agr.  Biochem.  509.  Biochemical  Methods  (3)  An  advanced  laboratory  course 
involving  special  methods  used  in  biochemical  research  on  plant  and  animal 
materials.  Prerequisite:  Agr.  Biochem.  437.  Practicum  9  hours.  Fee  $12.50. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  510.  Proteins  (2)  The  chemical  constitution  of  proteins,  their 
physical  and  biochemical  properties,  their  function  in  nutrition,  and  their 
fate  in  metabolism.  Prerequisite:  Agr.  Biochem.  437.  Lecture  2  hours. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  511.  Carbohydrates  (2)  Study  of  research  work  dealing  with 
the  carbohydrates  and  their  metabolism  in  the  plant  and  animal  organisms. 
Prerequisite:  Agr.  Biochem.  437.  Lecture  2  hours.  Professor  C.  O.  Jensen 

Agr.  Biochem.  512.  Lipids  (2)  Investigations  on  the  biochemistry  of  fats  and 
related  substances.  Prerequisite:  Agr.  Biochem.  437.  Lecture  2  hours. 

Professor  H.  O.  Triebold 

Agr.  Biochem.  513.  Physicochemical  Measurements  Used  in  Biological  Re- 
search (4)  Laboratory  course,  quantitative  in  nature,  valuable  as  prepara- 
tion for  Agr.  Biochem.  502.  Hydrogen-ion  concentration,  electrometric  titra- 
tion, buffers,  oxidation-reduction  potential,  and  membrane  potential.  Pre- 
requisite: Agr.  Biochem.  425  or  Chem.  41,  43.  Lecture  2  hours,  practicum 
6  hours.  Fee  $9.  Professor  M.  W.  Lisse 

Agr.  Biochem.  514.  Physicochemical  Measurements  Used  in  Biological  Re- 
search (3)     A  continuation  of  Agr.  Biochem.  513.  Fee  $9. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  515.  Biometry  (2)  The  application  of  statistical  methods  to 
research  problems  in  biochemistry  and  biology.  Prerequisites:  Agr.  Biochem. 
437,  Math.  30.  Professor  R.  C.  Miller 

Agr.  Biochem.  516.  Chemistry  of  Insecticides  and  Fungicides  (2)  Lectures 
and  assigned  readings  dealing  with  chemical  investigations  of  materials  used 
in  the  control  of  insects  and  plant  diseases.  Prerequisites:  Chem.  30,  31: 
Agr.  Biochem.  425  or  Chem.  41,  43;  Agr.  Biochem.  417.  Lecture  2  hours. 

Professor  D.  E.  H.  Frear 

Agr.  Biochem.  517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and 
their  physiological  significance.  Prerequisite:  Agr.  Biochem.  437.  Lecture  2 
hours.  Professor  G.  H.  Pritham 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Agr.  Biochem.  403.  Dairy  Chemistry  (3)     Fee  $12.50. 

Professor  H.  O.  Triebold 
Agr.  Biochem.  404.  Food  Chemistry  (4)     Fee  $15. 

Professor  H.  O.  Triebold 
Agr.  Biochem.  405S.  Biological  Chemistry  for  Teachers  of  High  School  Science 

(3) 
Agr.  Biochem.  413.  Principles  of  Animal  Nutrition  (3) 

Professor  M.  W.  Lisse 
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Agr.  Biochem.  417.  Methods  of  Agricultural  Analysis  (4)     Fee  $15. 

Professor  H.  O.  Triebold 
Agr.  Biochem.  418.  Soil  and  Plant  Analysis  (4)     Fee  $15. 

Professor  C.  O.  Jensen 
Agr.  Biochem.  421.  Chemistry  of  Milling  and  Baking  (3)     Fee  $12.50. 

Professor  H.  O.  Triebold 
Agr.  Biochem.  425.  Biophysical  Chemistry  (4)  Professor  M.  W.  Lisse 

Agr.  Biochem.  426.  Biocolloids  (3)     Fee  $10.  Professor  M.  W.  Lisse 

Agr.  Biochem.  427.  Potentiometric  Theory  and  Technique  (3)     Fee  $5. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  437.  General  Biochemistry  (5)     Fee  $15. 

Professors  A.  K.  Anderson,  G.  H.  Pritham 
Agr.  Biochem.  438.  Physiological  Chemistry  (Clinical  Methods)  (5)     Fee  $15. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  439.  Problems   in  Agricultural   Chemistry  (3-5)     Fee   $3   per 

credit.  Professor  R.  A.  Dutcher  and  Staff 

AGRICULTURAL    ECONOMICS 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Agr.  Ec.  500.  Seminar  in  Agricultural  Economics  (1-6)  A  review  of  current 
literature  and  problems.  Lecture   1  hour  per  credit. 

Agr.  Ec.  501.  Applied  Theory  in  Agricultural  Economics  (3)  Economic  prin- 
ciples having  important  application  to  agriculture;  agricultural  organiza- 
tion and  current  farm  problems  in  the  light  of  principles  of  economic  theory. 
Prerequisite:  6  credits  in  agricultural  economics  or  economics.  Lecture  3 
hours.  Professor  G.  E.  Brandow 

Agr.  Ec.  502.  Economic  Problems  in  the  Marketing  of  Fruits  and  Vegetables  (3) 
Economics  of  marketing  fruits  and  vegetables  in  fresh  and  processed  form; 
comparative  advantage  of  various  areas  of  production,  consumption  trends, 
costs  and  methods  of  distribution,  influence  of  governmental  policies,  and 
types  of  marketing  organizations.  Conference  3  hours. 

Professor  W.  A.  Lee 

Agr.  Ec.  503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of 
research  procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on 
their  application  to  specific  research  problems.  Prerequisites:  Agr.  Ec.  6, 
Econ.  14.  Recitation  1  to  3  hours. 

Agr.  Ec.  505.  Advanced  Agricultural  Statistics  (3)  Application  to  problems 
in  rural  social  sciences  of  methods  of  sampling,  measures  of  relationship, 
techniques  of  prediction,  and  tests  of  statistical  significance.  Prerequisite: 
3  credits  in  statistics.  Lecture  3  hours.  Professor  G.  E.  Brandow 

Agr.  Ec.  507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating 
to  the  organization  and  operation  of  the  farm  business.  Prerequisites:  Agr. 
Ec.  6,  Econ.  14. 

Agr.  Ec.  515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3)  Eco 
nomic  problems  as  they  are  encountered  in  the  process  of  marketing;  par- 
ticular attention  to  governmental  regulation  in  pricing  and  marketing. 

Professor  C.  W.  Pierce 
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Agr.  Ec.  517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific 
types  of  co-operative  organizations,  their  problems,  policies,  and  progress; 
relationships  existing  between  co-operatives,  between  co-operatives  and  other 
business  organizations,  and  between  co-operatives  and  the  public.  Prerequi- 
site: Agr.  Ec.  17.  Lecture  3  hours.  Professor  J.  K.  Stern 

Agr.  Ec.  525.  Research  Methods  in  Rural  Social  Sciences  (2)  The  scientific 
method  in  planning  and  conducting  research  in  agricultural  economics  and 
rural  sociology;  interviewing,  use  of  questionnaires,  qualitative  analysis, 
quantitative  analysis,  sampling,  control  groups,  scales,  indices,  and  thesis 
writing.  Prerequisite:  9  credits  in  social  science.  Lecture  2  hours. 

Professor  M.  E.  John 

Agr.  Ec.  533.  Economic  Problems  in  the  Marketing  of  Poultry  and  Eggs  (3) 
Detailed  treatment  of  special  problems  such  as  the  marketing  of  particular 
types  and  grades  of  product,  the  operation  of  certain  markets,  and  the  per- 
formance of  selected  marketing  functions.  Prerequisites:  Econ.  14,  P.  H.  1. 
Recitation  3  hours.  Professor  C.  A.  Becker 

Agr.  Ec.  540.  Thesis  in  Agricultural  Economics  (6)  The  preparation  of  the 
required  thesis  for  the  degree  of  Master  of  Science  in  agricultural  economics 
while  in  residence  at  The  Pennsylvania  State  College. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Agr.  Ec.  400,  400X.  Public  Policies  in  Agriculture  (1-2) 

Agr.  Ec.  404.  Farm  Finance  (2)  Professor  L.  F.  Miller 

Agr.  Ec.  405.  Statistics  Applied  to  the  Rural  Social  Sciences  (3)     Fee  $2. 

Professor  G.  E.  Brandow 
Agr.  Ec.  407.  Advanced  Farm  Management  (3)  Professor  L.  F.  Miller 

Agr.  Ec.  420.  Agricultural  Prices  (3)     Fee  $2.         Professor  G.  E.  Brandow 
Agr.  Ec.  421.  Land  Economics  (3)  Professor  W.  E.  Keepper 


AGRICULTURAL  EDUCATION 

Professor  Henry  S.  Brunner,  M.S.,  Ph.D. 
Head  of  the  Department 

Agr.  Ed.  501  v.  History  of  Agricultural  Education  (1-3)  Development  of  train- 
ing for  the  vocation  of  agriculture  from  primitive  conditions  to  the  present; 
emphasis  upon  the  introduction  of  agricultural  instruction  into  the  high 
school  since  1900.  Lecture  3  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  502v,  502vX.  Teaching  Vocational  Agriculture  (1-3)  Organizing 
subject  matter  with  respect  to  its  vocational  value  and  methods  of  presenta- 
tion. Students  may  specialize  in  methods  of  teaching  animal  husbandry,  hor- 
ticulture, etc.  Lecture  and  conference  3  hours. 

Agr.  Ed.  503 v,  503 vX.  Research  in  Agricultural  Education  (1-6  per  semester) 
Dealing  with  various  phases  of  such  subjects  as  state  teacher  training  in 
agricultural  education,  and  measuring  results  of  teaching  vocational  agri- 
culture. Conferences.  Professor  H.  S.  Brunner  and  Staii 

Agr.  Ed.  504v.  Agricultural  Education  Seminar  (1  per  semester) 

Professor  H.  S.  Brunner  and  Staff 
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Agr.  Ed.  506v,  506 vX.  Problems  in  County  Vocational  Supervision  (1-3)  To 
meet  the  needs  of  county  agricultural  supervisors  and  directors  of  vocational 
schools,  including  such  topics  as  co-operation  with  county  superintendents, 
vocational  supervision,  plans  of  work,  community  meetings  and  organiza- 
tions. Lecture  1  to  3  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  508v.  State  and  County  Administration  and  Supervision  of  Agricul- 
tural Education  (1-3)  Organization  and  administration  of  state,  county, 
township,  and  district  systems  of  agricultural  education,  with  special  refer- 
ence to  vocational  work;  state  and  federal  legislation;  administration  and 
supervision  of  agricultural  education  in  secondary  schools  and  colleges.  Lec- 
ture 3  hours.  Professor  H.  S.  Brunner 

Agr.  Ed.  509v,  509vX.  Teacher  Training  in  Agricultural  Education  (1-6) 
Problems  in  agricultural  education;  construction  of  college  curricula,  courses 
of  study,  and  organization  of  college  departments  for  the  training  of  agri- 
cultural teachers.  Lecture  3  hours.  Professor  C.  S.  Anderson 

Agr.  Ed.  520v,  520vX.  Scientific  Method  in  the  Study  of  Agricultural  Educa- 
tion (1-4)  Methods  of  procedure  in  education  investigation  and  experi- 
mentation, accompanied  by  a  critical  examination  of  studies  made  in  agri- 
cultural education.  Lecture  2  hours.  Professor  H.  S.  Brunner 

Agr.  Ed.  521v,  521vX.  Scientific  Method  in  the  Study  of  Agricultural  Educa- 
tion (1-4)  A  continuation  of  Agr.  Ed.  520v;  emphasis  upon  the  statistical 
techniques  for  students'  individual  problems.  Reports  and  discussions.  Lec- 
ture 2  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  522 v,  522vX.  Field  Studies  in  Agricultural  Education  (1-4)  The 
organization  and  administration  of  agricultural  education  in  its  local  bear- 
ings; a  laboratory  course  based  upon  detailed  surveys  of  local  school  condi- 
tions. Lecture  2  hours.  Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  523v,  523vX.  Field  Studies  in  Agricultural  Education  (1-4) 

Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  524 v,  524vX.  Annual  Plan  of  Work  (1-3)  A  detailed  study  of  the 
agricultural  education  needs  of  each  student's  community  and  the  outlining 
of  annual  plans  of  work.  Lecture  2  hours.  Professor  C.  S.  Anderson 

Agr.  Ed.  525v.  Master's  Thesis  (1-6)  Conferences  and  assignments  in  con- 
nection with  the  preparation  of  the  required  thesis  for  the  degree  of  Master 
of  Science  in  agricultural  education.       Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  530v.  Agricultural  College  Teaching  (3)  Selection  and  organization 
of  subject  matter  for  specific  courses,  methods  of  learning,  teaching  devices, 
the  technique  of  teaching,  and  the  measurements  of  the  results  of  teaching. 
Lecture  3  hours.  Professor  H.  S.  Brunner  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Agr.  Ed.  416v.  Rural  Education  (3)  Professor  W.  F.  Hall 

Agr.  Ed.  41 7v,  417vX.  Rural  Education  Survey  (2) 

Professor  H.  S.  Brunner 

Agr.  Ed.  418v,  418vX.  Survey  of  Vocational  Education  in  Agriculture  (1-3) 

Professor  H.  S.  Brunner 

Agr,  Ed.  420v,  420vX.  Advanced  Visual  and  other  Sensory  Aids  in  Teaching 
Agriculture  (1-6)  Professor  D.   R.  McClay 

Agr.  Ed.  421v.  Objectives  in  Rural  Education  (3)        Professor  W.  F.  Hall 
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Agr.  Ed.  422v,  422vX.  Supervision  of  Vocational  Education  in  Agriculture 
(1-3)  Professor  D.  R.  McClay 

Agr.  Ed.  434v,  434 vX.  Agricultural  Developments  (1-6) 

Professor  H.  S.  Brunner 

AGRICULTURAL  ENGINEERING 

Professor  Ralph  U.  Blasingame,  B.S. 

Head  of  the  Department 

Agr.  Eng.  500.  Advanced  Electro-Agriculture  (2-4)  Considerations  governing 
the  application  and  economic  use  of  electrical  energy  to  the  home  and  farm; 
refrigeration,  air  conditioning,  storage,  and  processing  of  agricultural  pro- 
ducts. A  student  is  given  a  choice  of  the  type  of  problem  in  which  he  is 
most  interested  for  his  individual  study.  Written  reports. 

Agr.  Eng.  501.  Advanced  Farm  Machinery  (2-4)  Duty  and  maintenance  cost 
of  farm  machinery.  Seminar:  written  reports. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Agr.  Eng.  400.  Agricultural  Engineering  Problems  and  Seminar  (2-6) 

Agr.  Eng.  401a,b,c,dS.  Farm  Mechanics  for  the  Teacher  of  Vocational  Agri- 
culture (lx/2-6)     Fee  $1.50  per  unit  of  \i/2  credits. 

Agr.  Eng.  402.  Functional  Design  of  Farm  Structures  (3) 

Agr.  Eng.  406.  Advanced  Dairy  Engineering  (3)     Fee  $2.50. 

AGRONOMY 

Professor  Herbert  R.  Albrecht,  M.S.,  Ph.D. 

Head  of  the  Department 

Agro.  501.  Soil  Fertility  (4)  Factors  which  determine  soil  fertility;  special 
attention  to  the  diagnoses  of  soil  and  plant  problems  through  field  appraisal, 
laboratory  analyses,  and  plant  symptoms;  the  agronomic  properties  of  man- 
ures, fertilizers,  and  soil  amendments,  the  influence  of  practices  upon  yield 
and  composition  and  probable  nutritive  value  of  the  crops.  Prerequisites: 
Agro.  431,  Bot.  406.  Professor  F.  G.  Merkle 

Agro.  502.  Crop  Improvement  (3-5)  Conferences,  lectures,  assigned  reading, 
and  field  and  laboratory  research  covering  crop  improvement  as  applied  to 
one  or  more  specific  crops  selected  by  the  student.  Prerequisites:  Agro.  511, 
Hort.  7.  Conference  weekly. 

Agro.  503.  Agronomy  Seminar  (1)  A  weekly  meeting  where  papers  and  dis- 
cussions will  be  presented  by  students  and  staff  members.  Each  student  will 
present  a  paper  on  some  phase  of  his  major  subject. 

Agro.  504.  Research  in  Soils  (4-6)  Investigation  of  some  problem  involving 
the  related  literature  and  field  and  laboratory  research.  Prerequisites:  Agr. 
Biochem.  417  or  Chem.  283,  284,  Agro.  419,  431.  Fee  $5. 

Professor  F.  G.  Merkle 

Agro.  505.  Research  in  Soils  (4-6)  A  continuation  of  Agro.  504.  Prerequisite: 
Agro.  504.  Fee  $5.  Professor  F.  G.  Merkle 

Agro.  506.  Chemical  and  Biochemical  Soil  Properties  (4)  Analyses  of  the 
important  chemical  and  biochemical  reactions  occurring  in  soils,  the  con- 
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ditions  which  control  these  reactions  and  their  importance  in  soil  genesis 
and  plant  growth;  laboratory  work  of  the  more  typical  and  significant  ana- 
lytical procedures;  lectures  and  reviews  of  current  literature  and  practicum. 
Prerequisites:  Agro.  419,  Agr.  Biochem.  417  or  Chem.  283,  284.  Fee  $5. 

Professor  F.  G.  Merkle 

Agro.  507.  Physical  and  Physicochemical  Soil  Properties  (4)  Analyses  of  the 
important  physical  and  physicochemical  properties  and  reactions  occurring 
in  soils,  the  conditions  which  control  these  reactions,  and  their  importance 
in  soil  genesis  and  plant  growth;  laboratory  work  in  the  conduct  of  the 
more  typical  and  significant  procedures.  Lectures,  review  of  current  litera- 
ture, and  practicum.  Prerequisites:  Agro.  419,  Agr.  Biochem.  417  or  Chem. 
283,  284,  Phys.  217,  218.  Fee  $5.  Professor  F.  G.  Merkle 

Agro.  508.  Special  Pasture  Problems  (3) 

Agro.  509.  Genetics  of  Crop  Plants  (3)  The  inheritance  in  crop  plants  with 
particular  reference  to  factor  interaction,  the  genetic  aspects  of  linkage  and 
crossing-over,  quantitative  inheritance,  and  heterosis.  Prerequisite:  Bot.  423. 

Professor  W.  M.  Myers 

Agro.  510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cytogen- 
etics, including  chromosome  structure  and  behavior,  chromosome  alterations, 
polyploidy,  interspecific  hybridization  and  their  applications  to  plant  breed- 
ing. Prerequisite:  Bot.  505.  Professor  W.  M.  Myers 

Agro.  511.  The  Breeding  of  Farm  Crops  (3)  The  application  of  genetic  prin- 
ciples to  the  improvement  of  crop  plants.   Prerequisite:  Hort.  7. 

Professor  M.  T.  Henderson 

Agro.  512.  Field  Plot  Technique  (3)  The  design  and  analyses  of  field  ex- 
periments. Prerequisites:  Math.  8,  Com.  90,  or  Agr.  Ec.  505. 

Professor  M.  T.  Henderson 

Agro.  513.  Research  in  Farm  Crops  (4-6)  Advanced  studies  related  to  various 
problems  of  crop  research.  Prerequisite:  Agro.  509,  511. 

Agro.  514.  Seminar  in  the  Breeding  of  Farm  Crops  (1)  Literature  and  re- 
search in  the  field  of  farm  crops  breeding. 

Agro.  515.  Seminar  in  the  Genetics  of  Farm  Crops  (1)  Literature  and  re- 
search related  to  the  genetics  of  farm  crops. 

Agro.  516.  Humus  (2)  The  origin  and  chemical  nature  of  soil  organic  mat- 
ter, its  importance  in  soil  processes,  and  its  decomposition.  Prerequisites: 
Agro.  419,  431.  Professor  A.  C.  Richer 

Agro.  517.  Farm  Crops  Ecology  (2)  The  ecological  factors  influencing  the 
distribution  and  production  of  field  crops.  Prerequisites:  Math.  8  or  Bot. 
406,  Com.  90.  Lecture  2  hours.  Professor  L.  L.  Huber 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Agro.  416.  The  Classification  and  Mapping  of  Soils  (4) 

Professor  H.  W.  Higbee 

Agro.  419.  Soil  Properties  (5)     Fee  $5.  Professor  F.  G.  Merkle 

Agio.  420.  Advanced  Soil  Mapping  (2)  Professor  H.  W.  Higbee 

Agro.  422.  Soil  Conservation  (3)     Professors  F.  G.  Merkle,  R.  B.  Alderfer 
Agro,  423.  Meadow  and  Pasture  Management  (3) 

Professor  J.  K.  Thornton 
Agio.  431.  Advanced  Soil  Fertility  (3)     Fee  $5.  Professor  F.  G.  Merkle 
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ANIMAL  HUSBANDRY 

Professor  Franklin  L.  Bentley,  M.S. 

Head  of  the  Department 

A.H.  501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and 
analytical  study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock, 
or  stud  book.  Professor  W.  L.  Henning 

A.H.  502.  Research  in  Meats  (1-6  per  semester)  Investigational  work  per- 
taining to  methods  of  handling,  cutting,  and  processing  meat  and  meat 
products;  temperatures  and  their  effect  on  tenderness,  rancidity,  and  length 
of  storage;  freezer  storage  of  meat  and  meat  products;  curing;  current  prob- 
lems of  the  meat  industry.  Prerequisite:  A.H.  421. 

Professor  P.  T.  Ziegler 

A.H.  503.  Livestock  Management  (3)  The  handling  of  purebred  herds  and 
flocks.  The  relation  of  the  livestock  breeders  to  the  public  and  methods  of 
developing  purebred  herds  and  flocks  through  careful  breeding. 

Professor  F.  L.  Bentley  and  Staff 

A.H.  504.  Livestock  Health  Problems  (3)  Problems  dealing  with  the  regula- 
tions governing  the  movement  of  livestock  with  special  reference  to  control 
measures  applicable  to  diseases  and  disease  groups  common  to  men  and 
animals.  Prerequisites:  A.H.  5,  415.  Professor  J.  F.  Shigley 

A.H.  505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal 
genetics  as  applied  to  breeding  and  improvement  of  horses,  cattle,  sheep, 
and  swine.  Prerequisites:  A.H.  22,  Bot.  22.  Professor  W.  L.  Henning 

A.H.  506.  Research  in  Animal  Husbandry  (2-10  per  semester)  The  prosecu- 
tion of  an  assigned  problem  under  the  guidance  of  an  instructor.  Prerequi- 
sites: A.H.  415,  421;  or  426. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 

under  the  restrictions  in  force: 

A.H.  415.  Advanced  Anatomy  and  Physiology  (3)       Professor  J.  F.  Shigley 
A.H.  421.  Advanced  Meat  Studies  (3)  Professor  P.  T.  Ziegler 

A.H.  423.  Advanced  Stock  Judging  (2)  Professor  W.  L.  Henning 

A.H.  424.  Animal  Husbandry  Survey  (1) 

Professor  F.  L.  Bentley  and  Staff 
A.H.  426.  Livestock  Markets  and  Marketing  (3) 

Professors  F.  L.  Bentley,  W.  L.  Henning 
A.H.  428.  Advanced  Animal  Nutrition  (3) 

Professor  F.  L.  Bentley  and  Staff 

ANIMAL  NUTRITION 

Professor  Raymond  W.  Swift,  M.S.,  Ph.D. 

Head  of  the  Department 

An.  Nutr.  500.  Research  in  Animal  Nutrition  (Credit  to  be  arranged)  Partici- 
pation in  the  research  program  of  the  Department  of  Animal  Nutrition  and 
independent  investigation.  The  available  facilities  make  it  possible  to  ac- 
commodate only  a  small  number  of  students. 
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In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

An.  Nutr.  401.  Physiology  of  Nutrition  (3)  Professor  Alex  Black 

An.  Nutr.  402.  Physiology  of  Nutrition  (3)  Professor  R.  W.  Swift 


ARCHITECTURAL    ENGINEERING 

Consult  Professor  Louis  A.  Richardson,  M.S. 

A.E.  502.  Architectural  Engineering  (3-8)     Advanced  structural  design  in  steel 
and  reinforced  concrete.  Lectures  and  class  criticism.  Practicum  and  seminar. 

Professor  L.  A.  Richardson  and  Staff 
A.E.  503.  Architectural  Engineering  (4-8)     A  continuation   of  A.E.    502   in 
which  problems  of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy- 
framed  construction  are  studied.  Practicum  and  seminar. 

Professor  R.   B.  Fox 
A.E.  504.  Architectural  Engineering  (4-8)     Statically  indeterminate  stresses  in 
steel  and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and 
moment   distribution    methods.    Recitation    and    seminar. 

Professor  L.  A.  Richardson  and  Staff 
A.E.  505.  Architectural  Engineering  (4-8)     A  continuation  of  A.E.  504.  Reci- 
tation and  seminar.  Professor  J.  E.  Spagnuolo 
A.E.  506.  Architectural  Engineering  Research  (1-15)     The  presentation  of  an 
assigned  problem  under  the  guidance  of  an  instructor. 

Professors  L.  A.  Richardson,  R.  B.  Fox,  J.  E.  Spagnuolo 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

A.E.  404.  Architectural  Engineering  (4)  Fee  50c.          Professor  R.  B.  Fox 

A.E.  405.  Architectural  Engineering  (4)  Professor  L.  A.  Richardson 

A.E.  406.  Architectural  Engineering  (4)  Fee  50c.           Professor  R.  B.  Fox 

A.E.  407c  Architectural  Engineering  (3)  Fee  50c. 

Professor  L.  A.  Richardson 

A.E.  410.  Architectural  Engineering  (3)  Professor  L.  A.  Richardson 

A.E.  411.  Architectural  Engineering  (3)  Professor  R.  B.  Fox 


ARCHITECTURE 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department 

Arch.  501.  Architectural  Design  (4-8)     Problems  in  advanced  planning  and 
design,  including  study  of  group  composition.  Practicum  and  seminar. 

Professor  M.  S.  Osborne  and  Staff 
Arch.  502.  Architectural  Research  (2-12)     The  prosecution  of  assigned  prob- 
lems under  the  guidance  of  an  instructor. 

Professor  M.  S.  Osborne  and  Staff 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Arch.  406.  Advanced  Architectural  Design  (7)     Fee  $1. 

Professor  M.  S.  Osborne  and  Staff 
Arch.  407.  Advanced  Architectural  Design  (7)     Fee  $1. 

Professor  M.  S.  Osborne  and  Staff 

Arch.  410.  Advanced  Architectural  Design  (2-12) 

Proffesor  M.  S.  Osborne  and  Staff 

Arch.  420.  Post-Renaissance  Architecture  (3) 

Professors  H.  E.  Dickson,  F.  E.  Hyslop  Jr.,  P.  F.  Norton 

Arch.  421.  Contemporary  Architecture  (3) 

Professors  H.  E.  Dickson,  F.  E.  Hyslop  Jr.,  P.  F.  Norton 

ART 

Professor  Milton  S.  Osborne,  M.S. 

Head  of  the  Department  of  Architecture 

(See  also  courses  in  Art  Education  below) 

Art  500.  Art  Research  (2-6)  The  prosecution  of  assigned  problems  under 
the  guidance  of  an  instructor.  Professor  H.  S.  Galbraith 

Art  501.  Italian  Painting  (2-4)  Investigations  in  the  field  of  early  Italian 
painting.  Seminar,  written  reports.  Professor  H.  E.  Dickson 

Art  502.  Medieval  Sculpture  (2-4)  Sculpture  of  Italy  and  France  from  ninth 
to  thirteenth  centuries.  Seminar,  written  reports.  Professor  H.  E.  Dickson 

Art  503.  Art  History  Research  (3-8)  Original  study  in  some  phase  of  the  his- 
tory of  art;  investigation  of  approved  subjects.  Seminar,  written  reports, 
drawing.   Prerequisite:  a  3-credit  400  course  in  art  history. 

Professor  H.  E.  Dickson  and  Staff 

Art  504.  Seminar:  Art  Literature  and  Iconography  (2-4)  Required  for  degree 
candidates  majoring  in  art  history.  Introduction  to  principles  of  research  in 
fine  arts,  designed  to  familiarize  the  student  with  fundamental  tools  of 
scholarship  in  history  of  art;  problems  of  bibliography  and  material  of  icon- 
ography; frequent  reports  on  assigned  topics  provide  actual  practice  in  orig- 
inal research.  Prerequisite:  a  minimum  of  12  credits  in  history  of  art.  Con- 
ference. Professor  H.  E.  Dickson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Art  400S.  Oil  Painting:  Landscape,  Still-Life,  and  Figure  (3-9) 

Art  403S.  Comparative  History  and  Appreciation  of  Art  (3)     Fee  $1. 

Professor  H.  E.  Dickson 

Art  404S.  Comparative  History  and  Appreciation  of  Art  (3)     Fee  $1. 

Professor  H.  E.  Dickson 

Art  410.  Water-Color  Painting:  Landscape,  Still-Life,  and  Figure  (3) 

Professor  A.  W.  Case 

Art  442.  Art  of  the  Middle  Ages  and  Renaissance  in  Italy  (3) 

Professor  H.  E.  Dickson 
Art  443.  Art  in  America  (3)  Professor  H.  E.  Dickson 
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Art  444.  Art  in  Northern  Europe  (3)  Professor  F.  E.  Hyslop  Jr. 

Art  446.  Ancient  Art  (3)  Professor  H.  E.  Dickson 

Art  447.  Latin-American  Art  (3) 

Professors  H.  E.  Dickson,  F.  E.  Hyslop  Jr.,  P.  F.  Norton 

Art  451.  Modern  Painting  (3)  Professor  F.  E.  Hyslop  Jr. 

Art  490.  Life  Drawing  (3)     Fee  $3.  Professor  A.  W.  Case 

ART  EDUCATION 

Consult  Professor  Viktor  Lowenfeld 

Art  Ed.  514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  mater- 
ial design  and  purpose  in  crafts  discussed  by  means  of  outstanding  products 
of  different  materials,  periods,  and  cultures.  The  student  will  concentrate 
on  one  particular  field.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and  3 
in  advanced  crafts.  Lecture  2  hours,  practicum  2  hours. 

Art  Ed.  534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods 
for  development  of  creative  art  activity  with  the  physically,  mentally,  emo- 
tionally, and  socially  handicapped,  and  the  adjustive  effect  upon  them.  Pre- 
requisite: 6  credits  in  art  education  or  6  credits  in  special  education.  Lec- 
ture 3  hours.  Professor  Viktor  Lowenfeld 

Art.  Ed.  586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art 
education;  methods  for  evaluating  art  activities  as  they  contribute  to  the 
growth  of  the  child.  Required  of  students  working  for  a  master's  degree  in 
art  education.  Professor  Viktor  Lowenfeld 

In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Art  Ed.  402.  Methods  of  Teaching  Drawing  in  the  Grades  (2  3)     Fee  $2. 

Art  Ed.  404.  Methods  of  Graphics  and  Illustrations  (3)     Fee  $3. 

Art  Ed.  414.  Advanced  Crafts  for  Teachers  (3-6)     Fee  $1  per  credit. 

Professor  Sybil  Emerson 

Art  Ed.  434.  Art  Appreciation  in  the  Educational  Program  (2-3) 

Art  Ed.  434b.  Art  in  the  Elementary  School  (2-3)     Fee  $3. 

Professor  Viktor  Lowenfeld 
Art  Ed.  434c.  Art  in  the  Secondary  School  (2-3)     Fee  $3. 

Professor  Viktor  Lowenfeld 

Art  Ed.  434d.  Art  Supervision  (3)  Professor  Viktor  Lowenfeld 

Art  Ed.  486,  486X.  Current  Problems  in  Art  Education  (2-3) 

Professor  Viktor  Lowenfeld 

Art  Ed.  487.  Mural  Painting  in  Schools  (3)     Fee  $3. 

Professor  Viktor  Lowenfeld 

Art  Ed.  488.  Advanced  Mural  Painting  in  Schools  (3)     Fee  $3. 

Professor  Viktor  Lowenfeld 


40  The  Pennsylvania  State  College 

BACTERIOLOGY 

Professor  Robert  W.  Stone,  Ph.D. 
Head  of  the  Department 

Bact.  504.  Dairy  Bacteriology  Problems  (2-15)  Assigned  problems  dealing 
with  dairy  barn  sanitation,  bacteriology  as  related  to  methods  of  producing 
milk,  and  the  role  of  bacteria  in  dairy  manufacture  and  dairy  products. 
Prerequisite:  a  minimum  of  12  credits  in  bacteriology,  also  courses  in  allied 
subjects.  Fee  $3  per  credit.  Professor  J.  J.  Reid 

Bact.  505.  Pathogenic  Bacteriology  and  Immunology  (2-15)  The  morpholo- 
gical, cultural,  and  immunological  characteristics  of  pathogenic  bacteria. 
Different  phases  of  pathological  bacteriology  are  selected  for  the  student  to 
the  number  of  credits  elected.  Prerequisite:  a  minimum  of  12  credits  in 
bacteriology  with  suitable  courses  in  allied  subjects.    Fee  $3  per  credit. 

Professor  M.  A.  Farrell  and  Staff 

Bact.  506.  Research  (2-15)  Work  on  an  assigned  problem  in  one  of  the  fields 
of  bacteriology  for  students  who  are  doing  their  major  work  in  this  subject 
for  the  master's  or  doctor's  degree;  the  planning  and  conducting  of  a  meri- 
torious research.  Prerequisite:  a  minimum  of  12  credits  in  bacteriology,  also 
courses  in  allied  subjects  bearing  on  the  problem  selected.  Fee  $3  per  credit. 

Professor  M.  A.  Farrell  and  Staff 

Bact.  507.  Bacteriological  Seminar  (1)  Conducted  on  the  order  of  a  journal 
club  in  which  the  various  graduate  students  give  complete  reports  on  various 
current  fields  of  research.  May  be  repeated,  one  additional  credit  for  each 
semester's  work.  Prerequisites:   Bact.  8,  412. 

Professor  J.  J.  Reid  and  Staff 

Bact.  508.  Physiology  of  Bacteria  (2)  Intricate  metabolic  processes  of  bacteria 
as  influenced  by  their  environment;  the  mechanism  of  fermentation  and 
respiration  of  microorganisms.  Prerequisite:  Bact.  412.  Lecture  2  hours. 

Professors  M.  A.  Farrell,  J.  J.  Reid 

Bact.  508a.  Laboratory  in  Physiology  of  Bacteria  (2)  Laboratory  work  to  ac- 
company the  lectures  given  in  Bact.  508.  Prerequisite:  Bact.  412.  Practicum 
6  hours.  Fee  $12.  Professors  M.  A.  Farrell,  J.  J.  Reid 

Bact.  509.  Fermentation  (2)  The  chemical  action  of  microorganisms  on  their 
environment;  theories  of  carbohydrate  breakdown  and  the  application  of 
these  theories  to  industrial  and  agricultural  fermentations.  Prerequisites: 
Bact    1,  2,  Chem.  31.  Lecture  2  hours.  Professor  R.  W.  Stone 

Bact.  510.  Methods  and  Analyses  in  Bacterial  Fermentation  (2)  Laboratory 
procedures  and  problems  in  fermentation  to  accompany  Bact.  509.  Pre- 
requisites: Bact.  1,  2,  Chem.  31.  Practicum  6  hours.  Fee  $12. 

Professor  R.  W.  Stone 

Bact.  511.  Bacteriological  Literature  (2-4)  Assigned  reading  and  conferences 
dealing  with  a  student's  research  problem.  May  be  taken  only  in  those 
instances  where  a  student  is  not  scheduling  Bact.  504,  505,  or  506.  Discussion 
and  written  reports.  Prerequisite:   12  credits  in  bacteriology. 

Professor  M.  A.  Farrell  and  Staff 

Bact.  512.  Laboratory  in  Advanced  Bacteriological  Techniques  (2-6)  Certain 
techniques  and  tools  used  in  research  investigations:  the  Chambers  micro- 
manipulator, the  Warburg  apparatus,  and  certain  techniques  employed  in 
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respiration,  fermentation,  and  serological  investigations.  May  be  repeated 
with  credit.  Prerequisite:  12  credits  of  bacteriology.  Practicum  3  hours  per 
credit.  Fee  $3  per  credit.  Professor  M.  A.  Farrell  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Bact.  407.  Bacteriology  Problems  (2-9)     Fee  $3  per  credit. 

Professor  M.  A.  Farrell  and  Staff 
Bact.  410.  Immunology  and  Serology  (4)     Fee  $15. 

Professor  D.  W.  McKinstry 
Bact.  411.  Bacteriological  Survey  (1)  Professor  M.  A.  Farrell 

Bact.  412.  Advanced  Bacteriology  (4)     Fee  $12.        Professor  M.  A.  Farrell 
Bact.  413.  Soil  Bacteriology  (4)     Fee  $12.  Professor  J.  V.  Beck 

Bact.  414.  Food  Bacteriology  (4)     Fee  $12.  Professor  John  C.   Garey 

Bact.  415.  Virology  (4)     Fee  $15.  Professor  D.  W.  McKinstry 

BOTANY 

Professor  Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc. 

Head  of  the  Department 

Bot.  501.  The  Physiology  of  the  Fungi  (3)     The  metabolism  of  the  fungi, 

general  and  special  nutrition,  chemical  composition,  enzymes,  spore  germina- 
tion, toxic  and  stimulating  agencies,  growth  and  tropism,  etc.  Prerequisites: 
Bot.  406,  419,  and,  preferably,  Chem.  32.  Lectures  and  practicum.  Fee  $3. 

Bot.  502.  The  Ascomycetes  (3)  The  morphology,  life  histories,  taxonomy, 
and  physiology  of  the  ascomycetous  fungi.  Prerequisite:  Bot.  419.  Lectures 
and  practicum.  Fee  $3. 

Bot.  503.  The  Rusts  and  Smuts  (3)  The  morphology,  life  histories,  taxonomy, 
and  phylogeny  of  the  rusts  and  smuts.  Prerequisite:  Bot.  419.  Lectures  and 
practicum.  Fee  $3.  Professor  F.  D.  Kern 

Bot.  504.  The  Higher  Basidiomycetes  (3)  The  structures,  habits,  taxonomy, 
and  relationships  of  the  various  groups  of  higher  basidiomycetes.  Prerequi- 
site: Bot.  419.  Lectures  and  practicum.  Fee  $3. 

Bot.  505.  Cytology  and  Cytogenetics  (3)  Components  of  the  protoplast, 
chromosome  structure  and  cell  division;  meiosis  and  syngamy  in  the  life 
cycle;  alternation  of  chromosome  phases  in  organisms;  heteroploidy  and 
chromosome  aberrations  such  as  chromosome  fragments,  inversions,  dele- 
tions, duplications,  transpositions,  and  translocations  and  their  genetic  im- 
plications. The  role  of  chromosomes  in  heredity  and  breeding.  Prerequisites: 
Bot.  22  or  32,  421.  Fee  $6.  Professor  J.  B.  Hill 

Bot.  506.  Comparative  Anatomy  of  Vascular  Plants  (3)  The  special  ana- 
tomical features  of  pteridophytes,  gymnosperms,  and  angiosperms.  Prerequi- 
sites: Bot.  7,  415,  416.  Lectures  and  practicum.  Fee  $3. 

Professor  D.  A.   Kribs 

Bot.  507.  Variation  and  Selection  (3)  Variation  and  the  results  of  selection 
in  pure  lines  and  clones  involving  the  collection,  interpretation,  and  analysis 
of  data  by  biometrical  means.  Prerequisites:  Bot.  22  or  32,  423.  Lectures 
and  practicum.  Fee  $3.  Professor  J.  P.  Kelly 
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Bot.  508.  Problems  of  Heredity  (2-6)  Problems  in  genetics  selected  to  suit 
the  needs  and  accomplishments  of  individual  students.  Prerequisites:  Bot.  22 
or  32,  422  or  423.   Fee  $1  per  credit.         Professors  J.  B.  Hill,  J.  P.  Kelly 

Bot.  509.  The  Physiology  of  Parisitism  (3)  The  conditions  and  processes  of 
infection,  diseases,  and  death  in  plants  as  caused  by  parasitic  organisms. 
Prerequisite:  Bot.  10,  11,  or  419.  Lectures  and  practicum.  Fee  $3. 

Professor  H.  W.  Thurston 

Bot.  510.  Plant  Pathological  Problems  (3-6)  Special  diseases  or  disease 
groups,  such  as  bacterial  or  mosaic  diseases,  etc.  Prerequisite:  Bot.  10  or  11. 
Conferences  and  practicum.  Fee  $1  per  credit.  Professor  H.  W.  Thurston 

Bot.  511.  Growth  and  Movement  (2-4)  The  physiology  of  growth  with  special 
reference  to  the  influence  of  external  and  internal  factors  upon  growth,  de- 
velopment, and  movement  of  plants.  Prerequisite:  Bot.  406.  Lecture  2  hours, 
practicum  4  hours.  Fee  $5  if  laboratory  work  is  taken.  Professor  H.  W.  Popp 

Bot.  512.  Plant  Metabolism  (2-4)  The  physiological  processes  involved  in  the 
metabolism  of  plants;  alternates  with  Bot.  511.  Prerequisite:  Bot.  406.  Lec- 
ture 2  hours,  practicum  4  hours.  Fee  $5  if  laboratory  work  is  taken. 

Professor  H.  W.  Popp 

Bot.  514.  Cytotaxonomy  (2)  Relationships  within  and  between  the  groups 
of  plants  as  indicated  by  their  cytological  features;  the  origin  and  relation- 
ships of  chromosome  numbers,  homoploidy  and  heteroploidy,  hybridization, 
apomixis  and  related  phenomena,  and  the  role  of  these  in  geographic  distri- 
bution and  speciation  in  the  plant  kingdom.  Prerequisites:  Bot.  414,  505. 
Lecture  2  hours.  Professor  H.  A.  Wahl 

Bot.  515.  Disease  Resistance  and  Its  Inheritance  (2-4)  The  nature  and  etiol- 
ogy of  plant  diseases;  disease  resistance  as  a  principle  of  control;  ecology  of 
plant  diseases;  concepts  of  disease  resistance  and  escape;  stability  of  disease 
resistance;  economics  of  control;  special  problems.  Prerequisites:  Bot.  22  or 
32,  10.  Lecture  2  hours,  practicum  3  to  6  hours.  Fee  $1  per  credit. 

Professors  C.  C.  Wernham,  W.  R.  Mills 

Bot.  517.  The  Fungi  Imperfecti  (3)  The  morphology,  life  histories,  and 
taxonomy  of  the  fungi  imperfecti.  Prerequisite:  Bot.  419.  Lectures  and  prac- 
ticum. Fee  $3. 

Bot.  518.  Botanical  Research  (1-15  per  semester)  The  prosecution  of  an 
assigned  problem  under  the  guidance  of  an  instructor. 

Professor  F.  D.  Kern  and  Staff 

Bot.  527aS,  527bS.  Foundations  of  Plant  Biology  (3  per  course)  Cellular 
structure  and  organization  with  consideration  of  the  physiological  and  re- 
productive processes  in  so  far  as  these  form  the  basis  of  plant  life.  Bot.  527a 
and  527b  will  be  offered  in  alternate  years.  In  the  former  emphasis  will  be  on 
cellular  structure  and  physiology,  in  the  latter  on  racial  preservation  and 
development  and  relationship  of  plant  groups.  Prerequisite:  general  biol- 
ogy or  general  botany  courses.  Lecture  2  hours,  practicum  6  hours.  Fee  $2.50 
for  each  course.  Professor  F.  D.  Kern 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Bot.  406.  Plant  Physiology  (4)     Fee  $6.  Professor  H.  W.  Popp 

Bot.  407.  Plant  Anatomy  (3)     Fee  $4.  Professor   D.   A.   Kribs 
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Bot.  408,  General  Plant  Pathology  (3)     Fee  $6. 

Professor  H.  W.  Thurston 

Bot.  409S.  Plant  Ecology  (3) 

Bot.  412.  Advanced  Forest  Pathology  (3)     Fee  $4. 

Bot.  414aS.  Systematic  Botany  (3)     Fee  $1.  Professor  H.  A.  Wahl 

Bot.  414bS.  Systematic  Botany  (3)     Fee  $1.  Professor  H.  A.  Wahl 

Bot.  415.  Morphology  of  the  Algae  (3)     Fee  $4.  Professor  J.  B.  Hill 

Bot.  416.  Morphology  of  the  Bryophytes  and  Pteridophytes  (3)     Fee  $4. 

Professor  J.  B.  Hill 

Bot.  418.  Botanical  Problems  (1-6)  Professor  F.  D.  Kern  and  Staff 

Bot.  419.  Mycology  (3)     Fee  $4. 

Bot.  420.  Morphology  of  the  Seed  Plants  (3)     Fee  $4. 

Professor  A.  R.  Grove 

Bot.  421.  Botanical  Technique  (3)     Fee  $6.  Professor  J.  B.  Hill 

Bot.  422.  Genetic  Phenomena  (3)  Professor  J.  B.  Hill 

Bot.  423.  Advanced  Genetics  (2-6)     Fee  $4. 

Professors  J.  P.  Kelly,  J.  B.  Hill 
Bot.  424.  Commercial  Tropical  Woods  (3)  Fee  $4.  Professor  D.  A.  Kribs 
Bot.  432S.  Genetics,  Eugenics,  and  Evolution  (3) 

CERAMICS 

Professor  Edward  C.  Henry,  M.S.,  Cer.E.,  Ph.D. 

Chief  of  the  Division 

Cer.  500.  Ceramics  Seminar  (1  per  semester)  Conferences,  reading,  and  re- 
ports. Required  of  all  graduate  students  in  ceramics.  Prerequisites:  Chem. 
41,  Phys.  285.  Lecture  1  hour.  Professor  E.  C.  Henry  and  Staff 

Cer.  501.  Ceramics  Research  (1-15  per  semester)  Laboratory  study  on  special 
ceramic  problems.  Practicum  3  to  45  hours.  Fee  $2  per  credit. 

Professor  E.  C.  Henry  and  Staff 
Cer.  502.  Heat  Treatment  of  Ceramic  Materials  (2-5) 

Professor  C.  G.  Dodd 
Cer.  503.  Constitution  of  Glass  (2-4)     An  advanced  course  on  glass  dealing 
with  the  latest  developments  in  the  structure  of  viscous  liquids  and  trans- 
parent amorphous  solids.  Prerequisite:  Cer.  415.  Lecture  2  hours. 

Professors  Woldemar  Weyl,   Alfred  Bastress 

Cer.  504.  Research  Instruments  and  Equipment  (2)  Application  of  funda- 
mental laws  and  principles  in  research  instruments;  care,  adjustment,  and 
effective  use  of  instruments  and  equipment  (demonstrations).  Prerequisite: 
Cer.  411.  Lecture  2  hours.  Professor  E.  C.  Henry  and  Staff 

Cer.  505.  Glass  Technology  Research  (1-15  per  semester)  Laboratory  studies 
on  special  problems  concerning  the  properties,  constitution,  and  manufac- 
ture of  glass.  Prerequisite:  Cer.  415.  Practicum  3  to  45  hours.  Fee  $2  per 
credit.  Professor  Woldemar  Weyl  and  Staff 

Cer.  506.  Glass  Technology  Seminar  (1-6)  Group  discussion  of  special  ad- 
vanced topics  concerning  the  properties  and  manufacture  of  glass.  Prerequi- 
site: Cer.  415.  Lecture  1  to  6  hours.  Professor  Alfred  Bastress 
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Cer.  507.  Coloring  and  Decolorizing  Glass  (1)  Physical-chemical  considera- 
tions of  the  various  coloring  oxides;  oxidation-reduction  equilibria  pertain- 
ing to  coloring  and  decolorizing  of  glass.  Prerequisite:  Cer.  415.  Lecture  1 
hour.  Professor  Woldemar  Weyl 

Cer.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2)  Prin- 
ciples of  colloidal  activity  applied  to  the  control  of  the  properties  of  clay 
slips,  drilling  fluids,  and  similar  suspensions;  swelling  of  shales  and  benton- 
ites;  colloidal  phenomena  associated  with  the  beneficiation  and  use  of  in- 
dustrial minerals.  (In  co-operation  with  the  Petroleum  and  Natural  Gas 
staff.)  Prerequisite:  Chem.  41.  Lecture  2  hours.  Professor  E.  C.  Henry 

Cer.  509.  Silicate  Systems  (3)  Various  binary  and  ternary  silicate  and  oxide 
systems;  reactions  in  the  solid  and  liquid  state;  chemical  and  mineralogical 
aspects  of  the  manufacture,  use,  and  behavior  of  refractories;  slags  as  they 
relate  to  refractories  and  to  metal  melts.  Prerequisite:  Chem.  41.  Lecture  3 
hours.  Professor  C.  G.  Dodd 

Cer.  510.  Ceramic  Problems  (1-6  per  semester)  Individual  study  of  an  ad- 
vanced nature  on  a  problem  in  some  branch  of  ceramics,  including  review 
of  the  pertinent  literature  and  a  full  report  of  the  results  of  the  work.  Pre- 
requisite: Cer.  411.  Practicum  3  to  18  hours.  Fee  $2  per  credit. 

Professor  E.  C.  Henry  and  Staff 

Cer.  511.  Selected  Topics  in  Ceramics  (1-3  per  semester)  Intensive  group 
study  of  special  subjects,  such  as  diffusion  in  solids,  viscosity,  and  kinetics 
of  ceramic  processes.  Prerequisites:  Chem.  41,  Phys.  285.  Recitation  1  to  3 
hours.  Professor  E.  C.  Henry  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Cer.  400.  Special  Topics  (1-2) 

Cer.  401.  Ceramic  Bodies  and  Glazes  (3)     Fee  $10.    Professor  E.  C:  Henry 
Cer.  402.  Principles  of  Ceramic  Engineering  (3)  Professor  E.  C.  Henry 

Cer.  403.  Ceramic  Engineering  Processes  and  Equipment  (3) 

Professor  E.  C.  Henry 
Cer.  404.  Ceramics  Seminar  (1)  Professor  E.  C.  Henry  and  Staff 

Cer.  405.  Ceramic  Research  and  Design  (3)     Fee  $10. 

Professor  E.  C.  Henry  and  Staff 
Cer.  411.  Theory  of  Ceramic  Processes  (3)  Professor  C.  G.  Dodd 

Cer.  413.  Ceramic  Petrography  (3)     Fee  $10.  Professor  C.  G.  Dodd 

Cer.  415.  Glass  and  Enamels  (3)  Professor  Alfred  Bastress 

Cer.  416.  Advanced  Glass  Technology  (3)     Fee  $5. 

Professor  Woldemar  Weyl 
Cer.  420.  Refractories  (2)     Fee  $5.  Professor  C.  G.  Dodd 


CHEMICAL  ENGINEERING 

Consult  Professor  Donald  S.  Cryder,  M.S.,  D.Sc. 

Chem.   Eng.  500.  Seminar   in   Chemical   Engineering   (1)     Required   of  all 
graduate  students. 
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Chem.  Eng.  510.  Advanced  Heat  Transfer  I  (3)  The  physical  and  chemical 
factors  controlling  the  rate  of  heat  transfer  under  conditions  of  steady  flow. 
Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  vary- 
ing temperature  conditions.  Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  513.  Diffusion  (2)  The  factors  controlling  diffusional  opera- 
tions such  as  absorption,  extraction,  humidification,  etc.  Lecture  2  hours. 

Professor  F.  L.  Carnahan 

Chem.  Eng.  515.  Distillation  (3)  Commercial  distillation,  equilibrium  dia- 
grams, vapor  composition,  stills  and  rectifying  and  stripping  columns.  Lec- 
ture 3  hours.  Professor  F.  L.  Carnahan 

Chem.  Eng.  516.  Economic  Balance  (3)  Problem  work  on  the  design  of 
chemical  engineering  equipment  from  the  economic  standpoint.  Lecture 
3  hours.  Professor  M.  R.  Cannon 

Chem.  Eng.  518.  Chemical  Engineering  Design  (3)  Complicated  examples 
are  discussed  and  worked  out.  Several  different  unit  operations  will  be  com- 
bined for  the  design  of  a  complete  installation.  Lecture  3  hours. 

Professor  D.  S.  Cryder 

Chem.  Eng.  519.  Chemistry  of  Combustion  (3)  The  physical  and  chemical 
characteristics  of  combustion  and  their  influence  on  plant  scale  equipment. 
Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  524.  Chemical  Engineering,  Application  of  Thermodynamics  (3) 
Elements  of  thermochemistry  and  thermodynamics  of  most  importance  in 
chemical  engineering.  Lecture  3  hours.  Professor  M.  R.  Cannon 

*Chem.  Eng.  580.  Research  in  Petroleum  Refining  (3-15)  Fee  $2  per  credit, 
with  a  minimum  of  $10  per  semester. 

Professors  M.  R.  Fenske,  F.  L.  Carnahan,  Dorothy  Quiggle 

tChem.  Eng.  599.  Research  in  Chemical  Engineering  (1-15)  Fee  $2  per  credit, 
with  a  minimum  of  $10. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Chem.  Eng.  402.  Chemical  Engineering  (4)  Professor  F.  L.  Carnahan 

Chem.  Eng.  403.  Chemical  Engineering  (4)  Professor  F.  L.  Carnahan 

Chem.  Eng.  421.  Petroleum  Products  (4)     Fee  $7,  breakage  ticket  $3. 

Professors  F.  L.  Carnahan,  D.  S.  Cryder,  M.  R.  Cannon 

Chem.  Eng.  422.  Motor  Fuels  (2)  Professor  F.  L.  Carnahan 

Chem.  Eng.  423.  Lubricants  (2)  Professor  F.  L.  Carnahan 

Chem.  Eng.  425.  Standard  Tests  of  Petroleum  and  Its  Products  (1)     Fee  $3, 

breakage  ticket  $2.  Professors  F.  L.  Carnahan,  D.  S.  Cryder,  M.  R.  Cannon 

CHEMISTRY 

Professor  Grover  C.  Chandlee,  M.A.,  M.S.,  Ph.D. 
Head  of  the  Department 

Chem.  500.  Seminar  in  Inorganic,  Micro,  and  Textile  Chemistry  (1) 


•Credits  to  be  arranged,  3-15  per  semester, 
f  Credits  to  be  arranged,  1-15  per  semester. 
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Chem.  501.  Seminar  in  Physical  Chemistry  (1) 

Chem.  502.  Seminar  in  Organic  Chemistry  (1) 

Chem.  515.  Inorganic  Chemistry  (2)  Adapted  to  the  need  of  those  doing  re- 
search work  in  inorganic  chemistry.  Lecture  2  hours. 

Professor  G.  C.  Chandlee 

Chem.  525.  Theories  Underlying  Analytical  Chemistry  (2)     Lecture  2  hours. 

Professor  G.  C.  Chandlee 

Chem.  531.  Special  Topics  in  Organic  Chemistry  (3)  May  be  taken  for  credit 
for  four  successive  semesters.  Lecture  3  hours. 

Chem.  532.  Organic  Nitrogen  Compounds  (3)  The  chemistry  of  the  organic 
compounds  containing  nitrogen  in  its  various  states  of  combination;  esters 
of  oxyacids  of  nitrogen,  amines,  amides,  iminoesters,  hydroxylamines,  hydro- 
xamic  acids,  oxines,  nitrosocompounds,  diazo  and  azocompounds,  pseudo- 
bases;  stereochemistry  of  nitrogen,  application  of  modern  theories  of  mole- 
cular structure  to  the  constitution  of  organic  nitrogen  compounds.  Lecture 
3  hours.  Professor  J.  G.  Aston 

Chem.  533.  Terpenes  (3)  The  terpenes  and  their  more  important  deriva- 
tives with  special  reference  to  the  applications  of  the  principles  of  aliphatic 
chemistry.  Lecture  3  hours. 

Chem.  534.  Theoretical  Organic  Chemistry  (3)  Application  of  modern 
theories  of  atomic  and  molecular  structure  to  organic  chemistry;  resonance 
in  organic  compounds;  interpretation  of  physical  properties  and  application 
to  structure  proof;  theory  of  rates  of  chemical  reactions  as  applied  to  organic 
chemistry— representative  examples;  equilibrium  properties  as  a  limiting 
consideration.  Lecture  3  hours.  Professor  J.  G.  Aston 

Chem.  535.  Organic  Chemistry  (3)  Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry.  Lecture  3  hours.      Professor  H.  D.  Zook 

Chem.  536.  Organic  Chemistry  (3)  A  continuation  of  Chem.  535.  Lecture 
3  hours.  Professor  H.  D.  Zook 

Chem.  538.  Organic  Chemistry  (3)  A  survey  of  organic  chemistry  arranged 
primarily  for  graduate  students  majoring  in  fields  other  than  organic  chem- 
istry. Lecture  3  hours.  Professor  C.  I.  Noll 

Chem.  539.  Stereochemistry  (3)  A  comprehensive  treatment  of  the  principles 
of  stereochemistry  as  applied  to  organic  compounds.  Lecture  3  hours. 

Professor  T.  S.  Oakwood 

Chem.  541.  Phase  Rule  (3)  The  phase  rule  and  its  applications.  Lecture  3 
hours.  Given  1948-49  and  in  alternate  years  thereafter. 

Professor  A.  J.  Currier 

Chem.  542.  Colloids  (3)     The  physics  and  chemistry  of  surfaces  and   their 

resulting  colloid  properties.  Methods  of  preparing  colloids.  Lecture  3  hours. 

Professor  W.  P.  Davey 

Chem.  543.  Rheology  of  Colloids  (3)     A  continuation  of  Chem.  542.  Rheol- 

ogy,  especially  as  applied  to  colloids  and  similar  substances.  Lecture  3  hours. 

Professor  W.  P.  Davey 
Chem.  544.  Chemical  Thermodynamics  (3)     Development  of  thermodynamic 
theory  with  special  reference  to  common  physical  changes  and  chemical  re- 
actions. Prerequisite:  Chem.  441  or  562.  Lecture  3  hours. 

Professor  J.  G.  Aston 
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Chem.  545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechan- 
ics (3)  A  continuation  of  Chem.  544  including  the  calculation  of  thermo- 
dynamic properties  from  molecular  and  spectroscopic  data.  Prerequisite: 
Chem.  544.  Lecture  3  hours.  Professor  J.  G.  Aston 

Chem.  546.  Quantum  Chemistry  (3)  Theory  of  energy  levels  in  atoms  and 
molecules  from  the  standpoint  of  wave  mechanics  with  specific  emphasis  on 
the  portion  of  the  subject  applying  to  common  chemical  systems.  Prerequi- 
site: Chem.  441  or  562.  Lecture  3  hours.  Given  alternate  years  only. 

Professor  J.  G.  Aston 

Chem.  547.  Statistical  Mechanics  (3)  The  properties  of  matter  at  equilib- 
rium developed  on  the  basis  of  the  energy  levels  of  molecules  and  statistical 
mechanical  theory;  calculation  of  heat  capacity,  entropy  and  free  energy  of 
gases,  crystals,  etc.  Prerequisite:  Chem.  546.  Lecture  3  hours.  Given  alternate 
years  only.  Professor  J.  G.  Aston 

Chem.  548.  Catalysis  (3)  The  theory  of  catalysis  and  its  application  to  in- 
dustry. Lecture  3  hours.  Given  1949-50  and  in  alternate  years  thereafter. 

Professor  A.  J.  Currier 

*Chem.  550.  Research  in  the  Chemistry  of  Textiles  (1-15)  Fee  $2  per  credit, 
with  a  minimum  of  $10.  Professor  P.  B.  Mack 

Chem.  561.  Chemical  Principles  (3)  A  mathematical  treatment  of  the  class- 
ical principles  of  chemistry;  their  application  to  problems.  Required  of  all 
graduate  students.  Prerequisites:  Chem.  41,  Math.  11,  Phys.  285.  A  course 
in  organic  chemistry  is  recommended.    Lecture  3  hours. 

Professor  J.  G.  Aston 

Chem.  562.  Chemical  Principles  (3)  A  continuation  of  Chem.  561.  Required 
of  all  graduate  students.  Lecture  3  hours.  Professor  J.  G.  Aston 

Chem.  563.  Chemical  Kinetics  (3)  The  theory  and  measurement  of  the  rates 
of  chemical  reactions;  the  mechanism  of  chemical  reactions.  Lecture  3  hours. 

Professor  J.  H.  Simons 

Chem.  564.  Chemical  Kinetics  (3)  A  continuation  of  Chem.  563  but  includ- 
ing the  theory  and  measurement  of  photochemical  reactions.  Lecture  3  hours. 

Professor  J.  H.  Simons 

Chem.  565.  Atomic  and  Molecular  Structure  (3)  The  structure  of  chemical 
species  and  the  correlation  of  experimentally  determined  properties  by 
structural  theory.  Lecture  3  hours.  Professor  J.  H.  Simons 

Chem.  566.  Atomic  and  Molecular  Structure  (3)  A  continuation  of  Chem. 
565.  Lecture  3  hours.  Professor  J.  H.  Simons 

Chem.  567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theor- 
ies of  the  properties  of  chemical  substances  and  their  applications  to  chem- 
ical problems;  the  construction  of  chemical  theory.  Lecture  3  hours. 

Professsor  J.  H.  Simons 

Chem.  568.  Advanced  Theoretical  Chemistry  (3)  A  continuation  of  Chem. 
567.  Lecture  3  hours.  Professor  J.  H.  Simons 

*Chem.  580.  Research  in  Petroleum  Refining  (1-15)  Fee  $2  per  credit,  with 
a  minimum  of  $10.  Professor  M.  R.  Fenske 

*Chem.  599.  Research  in  Chemistry  (1-15)  Fee  $2  per  credit,  with  a  minimum 
of  $10. 


•Credits  to  be  arranged,  1-15  per  semester. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Chem.  400.  Chemical  Literature  (1)  Miss  M.  L.  Jackson 

Chem.  426.  Advanced  Qualitative  and  Quantitative  Analysis  (5)  Fee  $10, 
breakage  ticket  $10.  Professor  T.  W.  Mason 

Chem.  434.  Quantitative  Organic  Analysis  (3-5)  Fee  $2,  breakage  ticket  $10 
for  3  credits;  fee  $4,  breakage  ticket  $12  for  4  credits;  fee  $8,  breakage  ticket 
$12  for  5  credits.  Professor  R.  W.  Higgins 

Chem.  435.   Organic  Preparations  and  Laboratory   Methods  (3-5)     Fee   $2, 

breakage  ticket  $10  for  3  credits;  fee  $4,  breakage  ticket  $12  for  4  credits; 
fee  $8,  breakage  ticket  $12  for  5  credits.  Professor  R.  W.  Higgins 

Chem.  436.  Organic  Chemistry  of  Natural  Products  (3) 

Professor  J.  G.  Aston 

Chem.  437.  Qualitative  Organic  Analysis  (3)     Fee  $6,  breakage  ticket  $4. 

Professor  J.  H.  Olewine 

Chem.  438.  Introduction  to  Research  in  Organic  Chemistry  (2-5)  Fee  $4, 
breakage  ticket  $10  for  2  credits;  fee  $6,  breakage  ticket  $10  for  3  credits; 
fee  $8,  breakage  ticket  $12  for  4  credits;  fee  $10,  breakage  ticket  $12  for  5 
credits.  Professor  R.  W.  Higgins 

Chem.  440.  Advanced  Physical  Chemistry  (3)      Professor  A.  W.  Hutchison 

Chem.  441.  Advanced  Physical  Chemistry  (3)       Professor  A.  W.  Hutchison 

Chem.  448.  Colloid  Chemistry  (3)     Fee  $7,  breakage  ticket  $3. 

Professor  A.  W.  Hutchison 

Chem.  453a-h.  Recent  Advances  in  Textile  Chemistry  (1-8) 

Chem.  470.  Chemical  Microscopy  (3)     Fee  $8,  breakage  ticket  $2. 

Professor  M.  L.  Willard 
Chem.  471.  Advanced  Chemical  Microscopy  (3)     Fee  $8,  breakage  ticket  $2. 

Professor  M.  L.  Willard 
Chem.  472.  Quantitative  Organic  Microanalysis  (3)  Fee  $8,  breakage  ticket 
$2.  Professor  G.  H.  Fleming 

Chem.  473.  Textile  Microscopy  (3)     Fee  $8,  breakage  ticket  $2. 

Professor  M.  L.  Willard 

Chem.  474.  Quantitative  Organic  Microanalysis  (3)     Fee  $8,  breakage  ticket 

$2.  Professor  G.  H.  Fleming 

Chem.  475.  Introduction   to  Chemical  Spectroscopy   (3)     Fee   $8,   breakage 

ticket  $2.  Professor  M.  L.  Willard 

Chem.  476.  Microscopic  Microtechnique  (3)     Fee  $8,  breakage  ticket  $2. 

Professor  M.  L.  Willard 
Chem.  477.  Paper  Microscopy  (3)     Fee  $8,  breakage  ticket  $2. 

Professor  M.  L.  Willard 

fChem.  490.  Organic  Chemistry  (5)     Fee  $6,  breakage  ticket  $4. 

Professor  J.  H.  Olewine 

tChem.  491.  Organic  Chemistry  (5)     Fee  $8,  breakage  ticket  $12. 

Professor  J.  H.  Olewine 

•{•Candidates  for  the  M.Ed,  degree. 
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tChem.  492a.  Advanced  General  Chemistry  (3)     Fee  $7,  breakage  ticket  $3. 

Professor  A.  J.  Currier 

tChem.  492b.  Advanced  General  Chemistry  (3)     Fee  $7,  breakage  ticket  $3. 

Professor  A.  J.  Currier 

tChem.  495.  Experimental  Problems  in  Chemistry  (3  or  6)     Fee  $2,  breakage 
ticket  $10  for  3  credits;  fee  $8,  breakage  ticket  $12  for  6  credits. 

Professor  A.  J.  Currier 

tChem.  496.  General  Physical  Chemistry  (3)         Professor  A.  W.  Hutchison 

tChem.  497.  General  Physical  Chemistry  (2)        Professor  A.  W.  Hutchison 

tChem.   498.   Physicochemical   Measurements   (1)     Fee   $14,   breakage    ticket 
$6.  Professor  A.  W.  Hutchison 

tChem.  499.  Physicochemical  Measurements  (1)     Fee  $14,  breakage  ticket  $6. 

Professor  A.  W.  Hutchison 


CIVIL  ENGINEERING 

Professor  Benjamin  A.  Whisler,  M.S.,  Sc.D. 
Head  of  the  Department 

C.  E.  500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and 
special  topics.  Course  may  be  continued  in  subsequent  semesters. 

C.  E.  521.  Transport  Planning  and  Design  (2-6)  The  functional  planning 
and  design  of  transportation  facilities.  Basic  principles  and  engineering  tech- 
niques are  applied  to  selected  problems  in  airways,  highways,  pipe  lines,  rail- 
ways, waterways.  Prerequisite  or  concurrent:   C.E.  421,  422,  461,  or  481. 

Professors  J.  E.  Kaulfuss,  J.  S.  Leister 

C.  E.  522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  prob- 
lems in  the  operation,  maintenance,  and  administration  of  transportation  fa- 
cilities. Problems  are  selected  from  airways,  highways,  pipe  lines,  railways, 
waterways.  Prerequisite  or  concurrent:  C.  E.  421,  422,  461,  or  481. 

Professors  J.  E.  Kaulfuss,  J.  S.  Leister 

C.  E.  540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure;  deflec- 
tions; analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines. 
Prerequisite:  C.  E.  40.  Lecture  3  hours. 

Professors  R.  E.  Minshall,  A.  A.  Brielmaier 

C.  E.  541.  Advanced  Structural  Analysis  (2-4)  Truss  deflections,  analysis  of 
trusses  with  redundant  members,  continuous  trusses,  framed  arches;  influ- 
ence lines;  secondary  stresses;  wind  stresses;  space  framework;  suspension 
bridges.    Prerequisite:  C.  E.  40. 

Professors  R.  E.  Minshall,  A.  A.  Brielmaier 

C.  E.  542.  Foundations  and  Soil  Mechanics  (2-5)  Physical  tests,  classification, 
stress  distribution,  consolidation,  shearing  resistance,  seepage,  and  permea- 
bility of  soils,  with  applications  to  foundation  design,  stability  of  embank- 
ment, retaining  walls,  etc.;  foundation  construction.  Prerequisite:  Mchs.  13. 
Lecture  1  hour  minimum,  practicum  3  hours  minimum. 

Professors  R.  E.  Minshall,  C.  A.  Eder 

fCandidates  for  the  M.Ed,  degree. 
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C.  E.  543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design 
projects  in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequi- 
site or  concurrent:  C.  E.  441,  442. 

Professors  R.  E.  Minshall,  A.  A.  Brielmaier 

C.  E.  544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete 
design  as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and 
dams;  prestressed  concrete.  Prerequisite:   C.  E.  442. 

Professors  R.  E.  Minshall,  A.  A.  Brielmaier 

C.  E.  545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  ap- 
plied to  riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections; 
timber  design.  Prerequisite:  C.  E.  41.  Lecture  3  hours. 

Professors  R.  E.  Minshall,  A.  A.  Brielmaier 

C.  E.  546.  Structural  Data  as  Basis  for  Design  Specifications  (2)  Critical  study 
of  experimental  data  and  design  specifications  for  steel  and  reinforced  con- 
crete. Prerequisites:  C.  E.  41,  42.  Lecture  2  hours. 

Professors  R.  E.  Minshall,  A.  A.  Brielmaier 

C.  E.  550.  Engineering  Construction  (2-4)  Construction  methods  applied  to 
foundations,  buildings,  bridges,  and  other  civil  engineering  construction  work. 
Prerequisites:   C.  E.  41,  42. 

C.  E.  560.  Theory  of  Models  (2)  The  theory  of  models  with  special  emphasis 
on  laboratory  methods  in  problems  in  hydraulics  and  fluid  mechanics. 

Professors  L.  S.  Rhodes,  J.  M.  Robertson 

C.  E.  561.  Hydrologic  Investigations  (2-4)  Application  of  hydrologic  princi- 
ples and  design  techniques  to  a  project  selected  from  such  fields  as  flood  con- 
trol, water  power,  and  water  supply.  Prerequisite:  C.  E.  461. 

Professors  L.  S.  Rhodes,  B.  A.  Whisler 

C.  E.  562.  Technical  Fluid  Mechanics  (2-6)  Analysis  of  two  and  three  di- 
mensional flow  of  fluids;  analogical  methods;  flow  through  porous  media; 
transportation  of  silt  and  detritus.  Prerequisite:  C.  E.  61.  Prerequisite  or  con- 
current: Math.  431.  Professors  L.  S.  Rhodes,  J.  M.  Robertson 

C.  E.  563.  Advanced  Independent  Studies  in  Hydraulics  or  Hydrology  (3-6) 

Advanced  investigation  of  an  approved  project  in  hydraulics  or  hydrology. 
Prerequisite:  C.  E.  462.  Lecture  1  hour  minimum,  practicum  6  hours  mini- 
mum. Professors  J.  M.  Robertson,  B.  A.  Whisler 

C.  E.  564.  Hydraulic  Engineering  Design  (2-6)  Design  and  analysis  of  select- 
ed units  of  a  typical  hydraulic  engineering  project.  Prerequisite:  C.  E.  462. 

Professors  J.  M.  Robertson,  A.  A.  Brielmaier 

C.  E.  565.  River  Hydraulics  and  Flood  Control  (2-5)  Advanced  theory  of 
open  channel  flow  with  application  to  channels;  backwater  studies;  methods 
of  flood  control;  design  problems  of  structures  in  flood  control  districts. 
Prerequisites:  C.  E.  461,  462.  Lecture  2  hours  minimum. 

Professors  J.  M.  Robertson,  B.  A.  Whisler 

C.  E.  571.  Water  Purification  and  Softening  (2-6)  The  principal  methods  of 
softening  and  purifying  water  for  potable  and  commercial  purposes.  Prere- 
quisite: C.  E.  471.  Professor  R.  E.  Stiemke 

C.  E.  572.  Sewage  Disposal  (2-6)  Methods  of  disposal  of  sewage  by  dilution, 
tank  treatment,  oxidation  processes,  etc.  Prerequisite:  C.  E.  472. 

Professor  R.  E.  Stiemke 
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C.  E.  573.  Sanitary  Engineering  Projects  (3-10)  Investigation  of  problems  in 
water,  sewage,  and  wastes  treatment.  Prerequisite:  C.  E.  472. 

Professors  R.  E.  Stiemke,  R.  R.  Kountz 

C.  E.  575.  Industrial  Waste  Treatment  and  Disposal  (2-5)  Industrial  waste 
disposal  problems;  sanitary  analyses  and  characteristics  of  industrial  wastes; 
stream  pollution  and  the  factors  involved  in  the  self-purification  of  streams. 
Prerequisite:  C.  E.  472.  Lecture  2  hours  minimum,  practicum  3  hours  mini- 
mum. Professor  R.  E.  Stiemke 

C.  E.  576.  Water  Treatment  Plant  Design  (3-6)  Design  of  works  connected 
with  the  treatment  of  water  for  potable,  commercial,  and  industrial  pur- 
poses. Prerequisite:  C.  E.  70.  Lecture  2  hours  minimum,  practicum  3  hours 
minimum.  Professor  R.  E.  Stiemke 

C.  E.  577.  Sewage  Treatment  Plant  Design  (3-6)  Design  of  work  connected 
with  the  treatment  and  disposal  of  sewage  and/or  trade  wastes.  Prerequisite: 
C.  E.  71.  Lecture  2  hours  minimum,  practicum  3  hours  minimum. 

Professor  R.  E.  Stiemke 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

C.  E.  401a,b,c,d.  Civil  Engineering  Projects  (2-12) 

C.  E.  412.  Photogrammetry  (3)     Fee  $5. 

C.  E.  421.  Transportation  Design  and  Construction  (3)     Fee  $1. 

C.  E.  422.  Transportation  Operation  and  Maintenance  (3) 

C.  E.  441.  Statically  Indeterminate  Structures  (Steel)  (3) 

C.  E.  442.  Statically  Indeterminate  Structures  (Concrete)  (3) 

C.  E.  443.  Photoelasticity  and  Model  Analysis  (2)     Fee  $1.50. 

C.  E.  444.  Soil  Mechanics  and  Foundations  (3)     Fee  $2.50. 

C.  E.  461.  Advanced  Hydrology  (3) 

C.  E.  462.  Advanced  Hydraulics  (3)     Fee  $1. 

C.  E.  471.  Municipal  and  Rural  Sanitation  (3) 

C.  E.  472.  Sewage  Treatment  (3)     Fee  $2.50. 

C.  E.  473.  Sanitary  Engineering  Problems  (3) 

C.  E.  481.  Municipal  Planning  and  Zoning  (3) 

C.  E.  482.  Municipal  Engineering  and  Management  (3) 

COMMERCE 

Professor  Carl  W.  Hasek,  M.A.,  Ph.D. 

Head  of  the  Department  of  Economics 

The  following  course  may  he  taken  for  graduate  credit  under  the  restrictions 
in  force: 

Com.  400.  Problems  in  Business  Administration  (3) 
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DAIRY  HUSBANDRY 

Professor  Andrew  A.  Borland,  M.S. 
Head  of  the  Department 

D.H.  501.  Butter  and  Cheese  (1-6)  Investigations  in  the  manufacture  and 
handling  of  butter  and  cheese.  Prerequisites:  D.H.  10,  23,  Bact.  8,  Agr. 
Biochem.  403.    Fee  $1  per  credit.  Professor  C.  D.  Dahle 

D.H.  502.  Condensed  Milk  and  Milk  Powder  (1-6)  Problems  involved  in  the 
condensing  and  drying  of  milk.  Prerequisites:  D.H.  10,  26,  Bact.  8,  Agr. 
Biochem.  403.  Fee  $1  per  credit.  Professor  F.  J.  Doan 

D.H.  503.  Public  Milk  Problems  (1-6)  Problems  involved  in  the  handling 
of  milk  in  modern  plants.  Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem. 
403.  Fee  $1  per  credit.  Professor  F.  J.  Doan 

D.H.  504.  Ice  Cream  Manufacture  (1-6)  Investigations  in  the  manufacture 
of  ice  cream,  ices,  and  other  frozen  milk  products.  Prerequisites:  D.  H.  11, 
Bact.  8,  Agr.  Biochem.  403.   Fee  $1  per  credit.  Professor  C.  D.  Dahle 

D.H.  505.  Creamery  Economics  (1-6)  Investigations  of  the  economic  factors 
involved  in  creamery  operation  and  management.  Prerequisites:  D.H.  7,  11. 

Professor  C.  D.  Dahle 

D.H.  506.  Dairy  Cattle  Breeding  (1-6)  Special  problems  involving  breed 
history,  pedigrees,  selection  and  judging  of  dairy  cattle.  Prerequisites:  D.H. 
1,  30.  Fee  $1  per  credit.  Professor  C.  B.  Knodt 

D.H.  507.  Dairy  Cattle  Management  (1-6)  Problems  in  the  management  of 
dairy  cattle.  Prerequisite:  D.H.  27.  Fee  $1  per  credit.  Professor  A.  L.  Beam 

D.H.  508.  Dairy  Seminar  (1)  Definite  problems  in  dairying;  preparation  and 
presentation  of  a  paper  on  an  assigned  subject. 

Professor  A.  A.  Borland  and  Staff 

D.H.  510.  Dairy  Cattle  Feeding  (1-6)  The  application  of  the  newer  discov- 
eries in  animal  nutrition  to  the  feeding  of  dairy  cattle.  Prerequisites:  D.H. 
1,  29.  Fee  $1  per  credit.  Professors  A.  L.  Beam,  C.  B.  Knodt 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

D.H.  418.  Dairy  Survey  (1)     Fee  $2.  Professor  A.  A.  Borland 

D.H.  421.  Dairy  Manufacturing  Problems  (1-6)     Fee  $1  per  credit. 

Professors  C.  D.  Dahle,  F.  J.  Doan,  and  Staff 

D.H.  427.  Milk  Secretion  (3)     Fee  $2.  Professor  C.  B.  Knodt 

D.H.  428.  Dairy  Production  Problems  (1-3)     Fee  $1  per  credit. 

Professor  A.  L.  Beam  and  Staff 

D.H.  429.  Testing  Dairy  Products  (1-6)     Fee  $1  per  credit. 

Professor  W.  D.  Swope  and  Staff 

D.H.  430.  Technical  Control  of  Dairy  Products  (4)     Fee  $10. 

Messrs.  N.  A.  Perry,  G.  H.  Watrous  Jr. 

D.H.  431.  Physiology  of  Reproduction  in  Farm  Animals  (3)     Fee  $5. 

Professor  J.  O.  Almquist 
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DRAMATICS 

Consult  Professor  Arthur  C.  Cloetingh,  M.A. 

Dram.  501.  Problems  of  Production  (3-6)  Seminar  in  problems  of  produc- 
tion with  particular  stress  on  direction.  Students  will  direct  plays  under  the 
staff  supervision.  Fee  $3.50  for  three  credits;  $7  for  six  credits. 

Professor  A.  G.  Cloetingh 

Dram.  502.  Graduate  Seminar  in  the  Technical  Problems  of  Dramatic  Pro- 
duction (3)     Prerequisite:  Dram.  11.  Fee  $3.50.   Professor  A.  C.  Cloetingh 

Dram.  503.  Art  of  Dramatic  Lighting  (3)  Graduate  seminar  in  stage  light- 
ing; advanced  study  in  the  theory  of  lighting  as  used  for  dramatic  effective- 
ness. Practical  work  required  of  each  student.  Prerequisite:  Dram.  12.  Fee 
$3.50.  Professor  A.  C.  Cloetingh 

Dram.  504.  Graduate  Seminar  in  Styles  of  Acting  and  Directing  (3)  Practical 
work  required  of  each  student.  Fee  $3.50.  Professor  A.  C.  Cloetingh 

Dram.  506.  Evaluation  and  Appreciation  of  Modem  Dramatic  Entertain- 
ment (3)     Prerequisite:  Dram.  1,  61.  Fee  $3.50. 

Professor  A.  C.  Cloetingh 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Dram.  403.  Advanced  Make-Up  (1)     Fee  $1.50. 

Dram.  412.  Dramatic  Design  (3)     Fee  $3.50. 

Dram.  421.  Advanced  Play  writing  (3) 

Dram.  431.  History  of  the  Theater  (3) 

Dram.  441.  Educational  Dramatics  (Children's  Entertainment)  (3)     Fee  $3.50. 

Dram.  442S.  Educational  Dramatics  (3)     Fee  $3.50. 

Dram.  443S.  Educational  Dramatics  (Advanced  Marionettes)  (3)     Fee  $3.50. 

Dram.  451.  Directing  (3)     Fee  $3.50. 

Dram.  470.  Dramatics  in  the  Schools  (3)     Fee  $3.50. 

Dram.  480.  Radio  Drama  (3)     Fee  $3.50. 

Dram.  481.  Advanced  Radio  Drama  (3)     Fee  $3.50. 

ECONOMICS 

;.  Professor  Carl  W.  Hasek,  M.A.,  Ph.D. 

Head  of  the  Department 

Econ.  500.  Economics  Seminar  (3-6)     Seminar  3  hours. 
Econ.  501.  Economics  Seminar  (3-6)     Seminar  3  hours. 

Econ.  502.  Valuation  of  Public  Utilities  (3)  Professor  F.  H.  Cook 

Econ.  503.  Prices  and  Profits  (3) 

Econ  504.  Problems  of  Corporation  Finance  (3)        Professor  G.  L.  Leffler 
Econ.  505.  Transportation  Seminar  (3)     Prerequisite:   Com.    15.   Seminar   3 
hours.  Professor  R.  H.  Waters 

Econ.  507.  International  Economic  Relations  (3)     Professor  W.   M.  Hench 
Econ.  508.  Banking  Problems  (3)  Professor  D.  H.  McKinley 
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Econ.  509.  Taxation  Problems  (3)  Professor  R.  S.  Stout 
Econ.  510.  Demand  Analysis  (3) 

Econ.  511.  Economic  Bases  for  Control  of  Industrial  Disputes  (3)  Prerequi- 
sites: Econ.  1  or  14,  15.  Lecture  3  hours.  Professor  D.  S.  Brown 
Econ.  512.  Wages  (3)  Professor  D.  S.  Brown 
Econ.  515.  Labor  Seminar  (3)  Professor  D.  S.  Brown 
Econ.  520.  Advanced  Economic  Statistics  (3)  Prerequisites:  6  credits  in  eco- 
nomics and  3  in  statistics.  Professor  R.  B.  Saylor 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Econ.  400.  History  of  Economic  Thought  (3) 

Econ.  401.  Recent  Economic  Thought  (3) 

Econ.  410.  Economics  of  Consumption  (3) 

Econ.  411.  Economics  of  Labor  Relations  (3) 

Econ.  412.  Economics  of  Collective  Bargaining  (3) 

Econ.  414.  Economics  of  Labor  Legislation  (3) 

Econ.  415.  Social  Insurance  (3) 

Econ.  416.  Management  of  Labor  Relations  (3) 

Econ.  417.  International  Commercial  Policies  (3) 

Econ.  418.  Elementary  Wage  Theory  (3) 

Econ.  420.  Investments  (3) 

Econ.  421.  Central  Banking  Systems  (3) 

Econ.  422.  Investment  Banking  (3) 

Econ.  423.  Pennsylvania  Local  Finance  (3) 

Econ.  424.  Pennsylvania  State  Finance  (3) 

Econ.  425.  The  Money  Market  (3) 

Econ.  430.  National  Planning  (3) 

Econ.  432.  Pennsylvania  School  Finance  (3) 

Econ.  435.  Problems  of  Federal  Finance  (3) 

Econ.  450.  The  Business  Cycle  (3) 
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EDUCATION 

Professor  Willis  E.  Pratt,  M.A.,  Ph.D. 

Head  of  the  Department 

Ed.  501.  Introduction  to  the  Advanced  Study  of  Education  (1)  Methods  of 
scientific  research;  criticism  of  studies  in  the  light  of  the  canons  of  scientific 
method;  types  of  research,  the  nature  and  standards  of  these  for  postgrad- 
uate degrees.  Professor  W.  E.  Pratt 

Ed.  515.  Comparative  Education  (3)  Education  in  foreign  countries,  espec- 
ially England,  France,  Germany,  Italy,  and  Russia  in  contrast  to  American 
education;  special  investigations  of  recent  educational  progress  of  such  na- 
tions as  China,  Japan,  Denmark,  Sweden,  Switzerland,  Poland,  Greece,  Spain, 
and  Mexico;  the  cultural  quality  and  political  status  of  some  South  Amer- 
ican countries.  Prerequisite:  Psy.  14.  Lecture  3  hours. 

Professor  C.  D.  Champlin 
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Ed.  516.  Social  Foundations  of  the  Curriculum  (2-4)  The  fundamental  na- 
ture of  education  and  its  relation  to  social  efficiency;  scope  and  character  of 
the  school's  part  in  the  educational  process;  organization  of  the  curriculum 
in  a  socialized  school;  the  functioning  of  education  in'  and  for  democracy; 
progressive  education  in  theory  and  practice.  Prerequisites:  Ed.  25,  Psy.  14. 
Lecture  2  to  4  hours.  Professor  C.  D.  Champlin 

Ed.  517.  Evolution  of  Educational  Thought  (2-3)  Educational  thought  from 
early  Greeks  to  the  present;  as  an  outcome  of  social,  economic,  religious, 
philosophical,  and  political  theory  and  practice.  Prerequisite:  graduate  ma- 
turity. Lecture  2  or  3  hours.  Professor  C.  D.  Champlin 

Ed  520S.  Practicum  in  the  Scientific  Determination  of  Methods  of  Teaching 

(3)  Prepares  advanced  graduate  students  for  research;  summer  term  used 
to  acquaint  students  with  the  technique  of  a  type  of  research  and  to  form- 
ulate a  problem  for  each  student  and  a  detailed  plan  for  its  study.  These 
planned  researches  are  to  be  carried  out  during  the  following  school  year. 
Prerequisite:   18  credits  in  education  and  psychology. 

Ed.  522.  Production  of  Educational  Moving  Pictures  (13)  A  laboratory 
course  arranged  co-operatively  with  the  College  Motion  Picture  and  Re- 
cording Studio.  The  student  participates  in  the  production  of  educational 
films.  Prerequisites:  Ed.  424,  488,  487  (Unit  B).  Conference  1  hour,  alter- 
nate weeks  by  appointment.  Practicum  1   to  5  hours. 

Professor  A.  W.  VanderMeer 

Ed.  523.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction  (1-3) 
Experience  in  organizing,  storing,  and  maintaining  verbal  and  nonverbal 
instructional  materials  in  a  manner  that  will  facilitate  their  curricular  use. 
Facilities  of  the  Instructional  Materials  Center  and  the  Audio-Visual  Li- 
brary will  be  used.  Prerequisites:  Ed.  424,  585.  Conference  1  hour,  alternate 
weeks  by  appointment.  Practicum  1  to  5  hours. 

Professor  A.  W.  VanderMeer 

Ed.  524.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Tech- 
niques of  communication  of  ideas  through  various  teaching  devices  com- 
monly used  in  public  schools;  relation  of  specific  materials  and  techniques 
of  presentation  to  types  of  learning;  organization  of  curriculum  materials 
in  relation  to  the  learning  process  and  individual  differences  in  students. 
Prerequisites:  Ed.  424,  585,  6  hours  of  educational  psychology.  Lecture  3 
hours.  Professor  A.  W.  VanderMeer 

Ed.  525.  Modern  Tendencies  in  Educational  Method  (2-3)  Aims  to  develop 
an  understanding  of  the  science  supporting  dynamic  instruction;  basic  prin- 
ciples of  teaching  developed  inductively;  careful  analysis  of  modern  pro- 
cedures such  as  the  unit  and  unit  assignment,  individual  instruction,  pro- 
ject method,  problem  method,  laboratory  study  plan,  ability  grouping,  and 
the  activity  concept.  Prerequisite:  12  semester  hours  of  undergraduate  work 
in  education.  Professor  F.  A.  Butler 

Ed.  527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Intensive 
study  of  existing  educational  procedures;  analysis  of  life  needs  of  the  men- 
tally retarded;  experimentation  in  construction  of  curriculum,  instructional 
materials,  long-term  planning,  and  follow-up  programs.  Prerequisites:  Ed. 
426  and  teaching  experience,  Ed.  427  or  583,  Unit  P.  Lecture  1  to  4  hours. 

Ed.  532.  Supervision  of  Student  Teachers  (3)  Practical  problems  of  organiz- 
ing, administering,  and  teaching  courses  in  observation  and  practice  teach- 
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ing.  Prerequisite:  experience  in  teaching,  and  18  credits  in  education,  in- 
cluding at  least  5  credits  in  methods.  Lecture  3  hours. 

Professor  F.  E.  Taylor 

Ed.  533.  Psychology  of  Reading  (2-3)  Problems  in  the  analysis  of  meaning; 
the  context  theory  of  meaning,  word-fact  relationships,  shifts  in  meaning, 
interpretation  of  metaphor,  and  levels  of  abstraction;  emphasis  on  the  se- 
mantic approach  to  reading  problems  in  elementary  and  secondary  schools. 
Prerequisite:  Ed.  432b  or  432c.  Lecture  2  or  3  hours. 

Ed.  534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)     A 

laboratory  course  in  the  reading  analysis  division  consisting  of  analysis  of 
extreme  reading  disabilities,  case  typing,  prognosis,  and  recommended  rem- 
edial procedures;  experience  in  techniques,  procedures,  and  the  preparation 
of  case  reports;  attendance  at  scheduled  staff  meetings  required;  individual 
reading  clinic  practice  under  supervision  arranged  by  appointment.  Pre- 
requisite: Ed.  432g  or  Psy.  476.  Fee  $1.50. 
Ed.  534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in 
special  classes  for  reading  disabilities;  corrective  and  remedial  procedures 
demonstrated;  experience  in  dealing  with  specific  procedures  for  the  correc- 
tion of  various  types  of  reading  disabilities.  Attendance  at  scheduled  staff 
meetings  required.  Individual  reading  clinic  practice  under  supervision  ar- 
ranged by  appointment.  Prerequisite:  Ed.  432g  or  534a.  Fee  $1.50. 
Ed.  535.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  sig- 
nificant researches,  to  acquaint  the  student  with  research  procedures,  to  out- 
line procedures  and  materials  for  research.  Reading  readiness,  word  percep- 
tion, basic  reading  skills,  vocabulary  development,  sociology  of  reading,  read- 
ability, reading  interests,  eye  movements,  hygiene  of  reading,  differentiated 
instruction,  factors  in  reading  ability,  study,  language  development,  and 
dyslexia.  Prerequisites:  Ed.  432b  or  432c. 
Ed.  536.  Reading  Clinic  Research  (115)  Prerequisites:  Ed.  432b;  or  432c, 
432g. 
Ed.  540.  Problems  of  Elementary  Education  (2-3)  Desirable  outcomes  of 
elementary  education;  characteristics  of  children;  individual  differences  and 
homogeneous  grouping;  influence  of  scientific  studies  of  education  upon 
materials  and  methods.  Prerequisite:  12  credits  fn  education  and  psychol- 
ogy, including  6  credits  in  elementary  education.  Professor  Paul  Bixby 
Ed.  546.  Elementary  School  Principal  as  Supervisor  (2-3) 

Professor  Paul  Bixby 
Ed.  548.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction;  the  organization  by  the  student  of  a 
curriculum  for  an  elementary  school,  showing  the  adaptation  of  the  best 
educational  theory  and  practice  to  meet  the  needs  of  a  specific  community. 
Prerequisite:  Ed.  31  or  teaching  experience.  Lecture  2  or  3  hours. 
Ed.  550.  Problems  in  Modern  Secondary  Education  (1-4)  The  historical, 
psychological,  social,  and  economic  factors  influencing  secondary  education; 
emphasis  upon  the  emerging  philosophy,  curricula,  objectives,  issues,  func- 
tions, and  procedures.  Required  as  basic  course  of  all  graduate  students  in 
secondary  education.  Prerequisite:   Ed.  450  or  secondary  school  teaching. 

Professor  F.  A.  Butler 

Ed.  551.  Seminar  in  Contemporary  Issues  in  Secondary  Education  (2-9) 
Unit  A.  The  Secondary  School  Curriculum    (2-3)     Principles  and  philos- 
ophy of  curriculum  construction.  Each  student  will  work  out  an  individual 
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problem  in  the  secondary  school  curriculum.  Prerequisites:  12  credits  in  edu- 
cation and  psychology,  and  teaching  experience.       Professor  J.  H.  Moyer 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3) 
Analysis  and  application  of  outstanding  studies  in  secondary  education. 
Open  to  experienced  high  school  teachers  interested  in  integrating  the  re- 
sults of  educational  research  with  public  school  procedures.  Prerequisites: 
12  credits  in  education  and  psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3) 
Problems  related  to  the  reorganization  of  secondary  education,  with  par- 
ticular reference  to  the  junior  high  school;  designed  for  teachers  and  prin- 
cipals who  want  to  study  the  philosophy,  organization,  and  teaching  prob- 
lems of  the  junior  high  school.  Prerequisites:  12  credits  in  education  and 
psychology,  and  teaching  experience. 

Ed.  556.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement 
of  instruction  on  the  secondary  school  level;  selection  of  teachers;  improve- 
ment of  teachers  in  service;  evaluation  of  teaching  procedures;  methods  of 
supervision;  selection  and  use  of  textbooks;  evaluation  of  supervisory  pro- 
grams and  other  topics.  Prerequisite:  three  years'  teaching  experience.  Lec- 
ture 2  hours.  Professor  M.  J.  Wyland 

Ed.  558S.  Administrative  Work  of  the  Dean  of  Girls  (3)  A  critical  and  con- 
structive study  of  the  work  of  the  dean  of  girls  in  supervising  extracurricular 
activities,  social  activities,  sororities,  and  residence  halls;  the  relation  to  per- 
sonnel work  and  the  use  of  personnel  records.  Prerequisite:  Ed.  458. 

Ed.  561.  The  Junior  College  (2-3)  The  relation  of  junior  colleges  to  public 
education  programs;  history,  philosophy,  functions,  organization,  adminis- 
tration, maintenance,  location,  student  and  teaching  personnel;  curricular 
and  extracurricular  activities;  standards.  Prerequisite:  any  one  of  the  fol- 
lowing—Ed. 450,  480,  550,  556,  567,  or  educational  administrative  experience. 

Professor  P.  C.  Weaver 

Ed.  562.  Curricula  and  Instructional  Procedures  in  Junior  Colleges  (2-3) 
Course  offerings  and  organization  of  curricula  for  postsecondary  and  junior 
college  students;  instructional  materials  and  procedures;  the  place  and  func- 
tion of  guidance;  extracurricular  activities;  student  personnel  problems; 
and  the  evaluation  of  results.  Prerequisite:  Ed.  450,  480,  556,  567,  or  educa- 
tional administrative  experience.  Lecture  2  or  3  hours. 

Professor  P.  C.  Weaver 

Ed.  563.  The  Professional  Education  of  Teachers  (3)  The  development  and 
present  status  of  teacher  education;  objectives  and  standards;  selection  and 
guidance  of  students;  personnel  problems  in  relation  to  staff;  principles  and 
trends  in  organization  of  program  of  study  and  curricula;  administration 
and  organization;  financial  management;  evaluation  of  achievement;  re- 
search; stimulation  of  professional  improvement  of  in-service  teachers.  Pre- 
requisites: 6  credits  in  advanced  courses  in  education  and  a  course  in  edu- 
cational psychology.  Lecture  3  hours.  Professor  W.  E.  Pratt 

Ed.  567.  Problems  in  Collegiate  Education  (2  3)  Designed  to  give  a  better 
understanding  of  relationships  between  higher  education  and  the  educa- 
tional program  as  a  whole.  Historical  developments  of  higher  education; 
the  place  of  the  state  and  local  governments;  the  functions  of  various  types 
of  higher  institutions;  their  government;  internal  organization  and  admin- 
istration; financial  support;  foundations;  and  accrediting  agencies.  Prerequi- 
site: Psy.  14.  Lecture  2  hours.  Professor  P.  C.  Weaver 
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Ed.  .568.  Problems  in  Collegiate  Education  (2-3)  Aims  and  objectives  of  high- 
er institutions;  principles  and  current  trends  in  curriculum  construction; 
general  education;  selection  of  students;  guidance  and  personnel;  student 
activities,  and  measurement  of  results.  Prerequisite:  Psy.  14. 

Professor  P.  C.  Weaver 

Ed.  569.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  edu- 
cation. Prerequisite:  Ed.  567.  Lecture  1  to  6  hours.  Professor  P.  C.  Weaver 

Ed.  570,  570X.  Diagnostic  Testing  and  Remedial  Teaching  (2-3)  The  tech- 
nique of  diagnostic  testing  and  remedial  teaching  and  critical  evaluation  of 
tests  available.  Planned  primarily  for  candidates  for  the  Doctor  of  Educa- 
tion degree.  Prerequisite:  18  credits  in  education  and  psychology,  including 
educational  measurements.  Lecture  2  or  3  hours. 

Ed.  574.  Advanced  Educational  Statistics  (2-4)  Derivation  of  the  formulae 
used  in  elementary  statistics,  practice  in  evaluating  the  uses,  statistical  pro- 
cedures, and  interpretations  of  the  result;  partial  and  multiple  correlation, 
special  formulae  for  correlation;  transmutation  of  scores;  weighting  ele- 
ments of  a  battery  of  tests;  curve  fitting,  particularly  as  related  to  the  nor- 
mality of  a  distribution  and  to  the  growth  curve.  Prerequisite:  at  least  a  2- 
credit  course  in  elementary  statistics.  Lecture  2  to  4  hours. 

Ed.  575.  Administration  and  Supervision    in    Business    Education    (3)     The 

work  of  administrators,  directors,  supervisors,  department  heads,  and  others 
responsible  for  improvement  of  instruction  and  development  of  sound  busi- 
ness education  programs;  importance  of  close  co-operation  between  school 
and  business;  use  of  vocational  testing,  job  analysis,  surveys,  and  research  in 
improving  programs  of  business  education.  Prerequisite:  6  credits  in  second- 
ary education.  Lecture  3  hours.  Professor  J.  J.  Gemmell 

Ed.  576.  Introduction  to  Research  in  Business  Education  (3)  Designed  to 
acquaint  students  with  methods  of  research  in  business  education.  Oppor- 
tunity to  compile  useful  annotated  bibliographies  on  current  problems  in 
business  education;  practice  in  analysis  and  evaluation  of  significant  re- 
searches and  current  periodical  articles  on  business  education.  Lecture  3 
hours.  Professor  J.  J.  Gemmell 

Ed.  577.  Evolution  of  Research  and  Empirical  Literature  in  Business  Educa- 
tion (3)  Application  of  evaluation  methods  to  current  literature  in  busi- 
ness education;  special  attention  to  research  studies.  Prerequisite:  Ed.  576. 
Lecture  3  hours.  Professor  J.  J.  Gemmell 

Ed.  578.  Seminar  in  Business  Education  (3)  Intended  for  graduate  students 
preparing  theses  or  final  documents,  or  for  those  working  on  special  studies 
in  business  education.  Prerequisite:  Ed.  577.  Lecture  3  hours. 

Professor  J.  J.  Gemmell 

Ed.  580.  Seminar  in  School  Administration  (2-3)  Deals  with  efficiency  in  sup- 
ervision, methods  of  diagnosis  and  evaluation  of  teaching  and  learning  pro- 
cedure, improving  instruction,  maintaining  teacher  morale,  and  stimulating 
co-operative  work.  For  superintendents,  principals,  department  heads,  ad- 
visers, and  others  with  administrative  or  supervisory  duties.  Prerequisites: 
Ed.  25,  31,  480,  or  teaching  experience.  Lecture  2  or  3  hours. 

Professor  W.  E.  Pratt 

Ed.  582.  Educational  Survey  Techniques  (2-3)  The  progress  and  results  in 
local  school  systems;  undertakes  to  study  how  to  make  school  surveys.  A  ma- 
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jor  project  for  Doctor  of  Education  candidates.  Students  will  be  expected  to 
make  a  survey  in  the  local  school  system  during  the  following  year. 

Professor  W.  S.  Vincent 

Ed.  583.  Problems  in  Administration  and  Supervision  (1-24) 

Unit  A.  The  Educational  Plant  (2)  Professor  W.  S.  Vincent 

Unit  B.  Public  Relations  for  School  Administrators   (2-3) 

Professor  W.  S.  Vincent 

Unit  C.  Public  School  Finance   (2)  Professor  W.  S.  Vincent 

Unit  D.  Administration  of  the  Teaching  Personnel   (1) 

Professor  W.  E.  Pratt 

Unit  E.  The  Program  of  Instruction   (2)  Professor  W.  E.  Pratt 

Unit  F.  State  and  National  Education  Program    (1) 

Professor  W.  S.  Vincent 

Unit  G.  Local  School  Organization  and  Administration   (2) 

Professor  W.  S.  Vincent 
Unit  H.  The  School  Survey    (2)  Professor  W.  S.  Vincent 

Unit  J.  Administration  of  Adult  Education  in  the  Public  Schools   (2) 

Professor  W.  S.  Vincent 
Unit  J.  School  Revenue   (2)  Professor  W.  S.  Vincent 

Unit  M.  Legal  Aspects  of  School  Administration   (2) 

Professor  W.  S.  Vincent 
Unit  N.  The  School  Population   (2)  Professor  W.  S.  Vincent 

Unit  O.  Auxiliary  and  Co-ordinate  Agencies  (1)  Professor  W.  S.  Vincent 
Unit  P.  The  Administration  of  Public  School  Education  for  Atypical 
Children   (2)  Professor  M.  A.  Neuber 

Unit  Q.  Dynamic  Factors  in  School  Administration    (2)     Fee  $1.50. 

Professor  W.  S.  Vincent 
Unit  R.  Public  School  Business  Administration   (2-3)     Fee  $1.50. 

Professor  W.  S.  Vincent 

Ed.  585.  Curriculum  Construction  (2-3)  Governing  principles  in  curriculum 
construction  and  the  educational  value  of  each;  analysis  of  subject  matter 
and  organization  of  such  material  into  units  of  instruction;  the  most  effec- 
tive type  of  curriculum  and  the  function  of  the  administrator,  supervisor, 
and  teacher  in  its  construction.  Proessor  W.  E.  Pratt 

Ed.  585aS.  Sociological  Foundations  of  Curriculum  Construction  (3-6)  Prin- 
ciples and  methods  of  curriculum  construction;  researches  on  social  needs 
and  educational  values;  planning  a  series  of  researches  in  curriculum  con- 
struction. Students  may  earn  additional  credit  during  the  following  winter 
by  carrying  out  their  researches. 

Ed.  586.  Principles  of  School  Supervision  (2-3)  Principles  and  techniques 
of  supervision;  organization  of  supervision;  planning  the  supervisory  pro- 
gram; developing  standards  of  teaching  and  learning;  improvement  of  learn- 
ing through  tests,  teacher  rating,  and  other  devices.  For  superintendents, 
supervising  principals,  elementary  and  high  school  principals,  supervisors, 
and  others  preparing  for  such  positions.  Prerequisites:  18  credits  in  educa- 
tion and  3  years'  teaching  experience.  Lecture  2  or  3  hours. 

Professor  W.  E.  Pratt 
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Ed.  587.  The  Secondary  School  Principal  as  Administrator  (2-4)  The  work 
of  the  administrator  of  a  junior  or  senior  high  school;  problems  of  schedule 
making,  teachers'  meetings,  curriculum  making  and  revision,  and  organiza- 
tion of  extracurricular  and  guidance  programs.  Prerequisite:  teaching  ex- 
perience. Professor  M.  J.  Wyland 

Ed.  589.  The  Elementary  School  Principal  as  Administrator  (2-3)  Pupil  and 
teacher  personnel  management;  course  of  study;  programs  and  schedules; 
articulation;  health;  extracurricular  programs;  textbook  supply  and  equip- 
ment management;  care  and  use  of  buildings  and  grounds;  reports;  com- 
munity relations.  Prerequisite:  Ed.  442.  Lecture  2  or  3  hours. 

Professor  Paul  Bixby 

Ed  590.  Philosophy  of  Education  (24)  Fundamental  principles  of  educa- 
tion; scientific  sanctions  of  progressive  instructional  practices  and  profess- 
ional experiences  as  bases  for  the  formulation  of  the  educational  creed.  Pre- 
requisite: 18  credits  in  education.  Lecture  2  to  4  hours. 

Professor  C.  D.  Champlin 

Ed.  594.  Seminar  in  Education  (1-6)  Conferences  and  discussions  designed  to 
meet  the  need  for  special  study  of  particular  fields  in  education.  Prerequisite: 
requirements  for  graduation  in  education.  Professor  W.  E.  Pratt 

Ed.  595.  Educational  Research  (1-15)  An  inductive  research  from  primary 
sources  expected  to  maintain  standards  sufficiently  high  to  warrant  publica- 
tion of  the  findings.  Prerequisite:  at  least  6  hours  of  graduate  study  in  edu- 
cation, including  some  work  in  statistics. 

Ed.  597S.  Workshop  in  Current  Educational  Problems  (1-6)  Seminar  for  ad- 
ministrators, supervisors,  experienced  elementary  and  secondary  teachers, 
and  guidance  workers;  administrative,  supervisory,  and  instructional  prob- 
lems involved  in  an  emerging  educational  program.  Units  determined  by 
current  educational  needs.  Prerequisite:  12  credits  in  graduate  work  in  edu- 
cation. Lecture  1  to  6  hours.  Professor  M.  J.  Wyland  and  Staff 

Ed.  599.  Thesis  (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Ed.  412,  412X.  History  of  Modern  European  Education  (3) 

Professor  CD.  Champlin 
Ed.  420S.  Preschool,  Kindergarten,  and  Primary  Education  (3) 
Ed.  42 IX.  Modern  Tendencies  in  Educational  Method  (2-3) 
Ed.  422S.  The  Progressive  School  (2-3) 
Ed.  424,  424X.  Visual  and  Other  Sensory  Aids  in  Education  (1-3)     Fee  $2. 

Professor  A.  W.  VanderMeer 
Ed.  425,  425X.  The  Scientific  Direction  of  Learning  Activities  (2-4) 

Mr.  S.  D.  Melville 
Ed.  426,  426X.  Education  of  Exceptional  Children  (2-3)     Fee  $1. 

Professor  M.  A.  Neuber 
Ed.  427.  Education  of  the  Mentally  Retarded  (2-3)     Fee  $1. 

Professor  M.  A.  Neuber 

Ed.  428,  428X.  Units  A,  B,  C.  Adult  Education:   Organization,  Types,  and 

Methods  (1-3)  Professor  C.  D.  Champlin 

Ed.  429,  429X.  The  Gifted  Child  (1-3)  Professor  M.  A.  Neuber 
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Ed.  432b,  432bX.  The  Elementary  School  Reading  Program  (2-3) 

Ed.  432c,  432cX.  Reading  Problems  in  the  Secondary  School  (2-3) 

Ed.  432d,  432dX.  Special  Problems  in  the  Teaching  of  Elementary  School 
English  (2-3) 

Ed.  432eX.  Choral  Speaking  (3) 

Ed.  432f,  432fX.  Teaching  Secondary  School  English  (2-3) 

Ed.  432g,  432gX.  Reading  Disabilities  (2  3)  Mr.  S.  D.  Melville 

Ed.  432h,  432hX.  Techniques  in  Remedial  Reading  (2-6)     Fee  $1.50. 

Mr.  S.  D.  Melville 

Ed.  432iX.  Field  Problems  in  Reading  (3) 

Ed.  432k.  Preparation  of  Instructional  Materials  (2-6) 

Ed.  433f,  433fX.  Teaching  Children's  Literature  (2-3) 

Ed.  433gS.  Primary  Arithmetic  (3) 

Ed.  433h,  433hX.  Problems  of  Elementary  School  Arithmetic  (2-3) 

Professor  M.  A.  Neuber 
Ed.  433n,  433nX.  Teaching  Social  Studies  in  the  Elementary  Grades  (2-3) 

Professor  F.  E.  Taylor 
Ed.  433w,  433wX.  Teaching  Social  Studies  in  the  High  School  (2-3) 

Professor  A.  W.  VanderMeer 
Ed.  433y,  433yX.  Teaching  Mathematics  in  the  Secondary  School  (3) 
Ed.  435,  435X.  Education  for  Citizenship  (2-3)       Professor  C.  D.  Champlin 
Ed.  435cS.  Teaching  the  Problems  of  Democracy  (23) 
Ed.  435dS.  Methods  in  History  (3) 

Ed.  437S.  Methods  in  Teaching  Home  Hygiene  Courses  (3)     Fee  $1.50. 
Ed.  438,  438X.  Teaching  Science  in  Secondary  Schools  (2-3)     Fee  $2.50. 

Professor  G.  J.  Free 
Ed.  438e,  438eX.  Teaching  Science  in  the  Elementary  School  (1-3)     Fee  $2. 

Professor  G.  J.  Free 

Ed.  439.  Teaching  Traffic  Safety  and  Automobile  Operation  (1-3)     Fee  $5. 

Professor  A.  E.  Neyhart,  Mr.  Joseph  Intorre 

Ed.  441,  441X.  Psychology  of  Elementary  School  Subjects  (2-3) 

Professor  Paul  Bixby 
Ed.  442,  442X.  Elementary  Education  (2-3)  Professor  Paul  Bixby 

Ed.  448X.  Organization  of  the  Elementary  School  Curriculum  (2-3) 

Professor  Paul  Bixby 
Ed.  449aS.  Teaching  of  Conservation  of  Natural  Resources  in  the  Elemen- 
tary School  (3)  Professor  G.  J.  Free 
Ed.  449bS.  Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary 
School  (3)  Professor  G.  J.  Free 
Ed.  450,  450X.  Secondary  Education  (2-3)  Professor  F.  A.  Butler 
Ed.  453,  453X.  Educational  and  Vocational  Guidance  (23) 

Professor  M.  J.  Wyland 
Ed.  454,  454X.  Extracurricular  Activities  in  the  Junior  and  Senior  High  School 
(2-3)  Professor  J.  H.  Moyer 

Ed.  455.  Psychological  Principles  of  Secondary  School  Subjects  (2-3) 

Professor  F.  A.  Butler 
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Ed.  456,  456X.  Principles  and  Problems  of  Commercial  Education  (1-3) 

Professor  J.  J.  Gemmell 
Ed  457S.  Teaching  Problems  of  the  Junior  High  School  (2-3) 
Ed.  458S.  The  Dean  of  Girls  in  the  High  School  (3) 
Ed.  459,  459X.  Improvement  of  Instruction  in  Commercial  Skill  Subjects  (1-3) 

Professor  J.  J.  Gemmell 
Ed.  460.  Curricula  in  Business  Education  (3)  Professor  J.  J.  Gemmell 

Ed.  461.  Improvement  of  Instruction  in  Basic  Business  Subjects  (3) 

Professor  J.  J.  Gemmell 
Ed.  462.  Teaching  Shorthand  and  Typewriting  (3) 

Professor  J.  J.  Gemmell 
Ed.  463.  Teaching  of  Bookkeeping  (2-3)  Professor  J.  J.  Gemmell 

Ed.  466.  Teaching  of  Office  Practice  (3) 
*Ed.  470,  470X.  Educational  Measurements  (23)     Fee  $2. 
Ed.  474,  474X.  Teaching  of  Occupations  (2-3) 
Ed.  480,  480X.  Educational  Administration  (2-3)     Fee  $1.50. 

Professor  W.  S.  Vincent 

Ed.  482X.  Supervision  and  Improvement  of  Instruction  (2-3) 

Professor  W.  E.  Pratt 

Ed.  483S.  Principles  and  Procedures  in  Family  and  School  Relationships  (3) 

Ed.  485X.  Curriculum  Construction  (2-3)  Professor  W.  E.  Pratt 

Ed.  487,  487X.  Problems  in  Visual  and  Other  Sensory  Aids  in  Education,  Unit 
A  (1-3),  Unit  B  (1-2),  Unit  C  (1-2),  Unit  D  (1-2)  Fee  $1  for  Unit  B,  $1  for 
Unit  C.  Professor  A.  W.  VanderMeer 

Ed.  489.  Professional  Orientation  of  the  Teacher  (1-9) 

Professors  F.  A.  Butler,  J.  H.  Moyer,  M.  J.  Wyland 

Ed.  490X.  Philosophy  of  Education  (3)  Professor  C.  D.  Champlin 

Ed.  493,  493X.  Character  Education  and  Guidance  (2-3) 

Professor  C.  D.  Champlin 

Ed.  494.  Religious  Education  (2  3) 

Ed.  496S.  Teaching  Problems  in  Relation  to  Industry  (2-3) 

Ed.  497S.  Workshop  in  Selected  Studies  in  the  Field  of  Elementary  and  Sec- 
ondary Education  (1-6)  Professor  M.  J.  Wyland  and  Staff 

Ed.  499.  Problems  of  Special  Education  (3)  Professor  M.  A.  Neuber 


ELECTRICAL  ENGINEERING 

Professor  Eric  A.  Walker,  M.S.,   Sc.D. 

Head  of  the  Department 

E.E.  520.  Seminar  (1)  Required  of  all  graduate  students  in  electrical  engi- 
neering. Conferences,  reading,  and  presentation  of  technical  papers. 

E.E.  521a,b,c,d.  Alternating-Current  Theory  (2-12)  Special  problems  in  alter- 
nating-current theory  and  the  application  of  these  problems  to  alternating- 
current  circuits  or  machinery  at  any  frequencies.  Lecture  and  investigations 
2  to  12  hours. 


No  credit  if  credit  has  been  received  for  Ed.  70. 
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E.E.  522.  Power  Generation  (3)  Problems  of  the  generating  station  in  the 
electrical  power  system  including  economic  and  technical  considerations  of 
station  location,  operation,  and  control;  selection  and  layout  of  equipment. 
Lecture  3  hours.  Professors  E.  W.  Jones,  A.  P.  Powell 

E.E.  523.  Transients  in  Linear  Systems  (3)  Transient  response  of  linear  elec- 
tric circuits  and  electromechanical  systems  including  the  application  of  oper- 
ational methods  of  analysis  to  electrical  and  electromechanical  problems. 
Prerequisite:  E.  E.  423.  Lecture  3  hours.  Professor  C.  B.  Holt 

E.E.  524.  Engineering  Electronics  (3)  Special  problems  dealing  with  the  de- 
sign and  application  of  electronic  devices  and  systems;  emphasis  upon  indi- 
vidual projects  closely  related  to  other  phases  of  the  student's  graduate  pro- 
gram. Lecture  2  hours,  practicum  3  hours.  Professor  E.  B.  Stavely 

E.E.  525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines 
under  unbalanced  conditions  of  operation  including  the  effects  of  rotat- 
ing machines  upon  the  distribution  and  transmission  system  performance; 
characteristics  of  phase  converters,  and  single-phase  operation  of  polyphase 
systems.  Prerequisite:  E.  E.  425.  Lecture  3  hours.  Professor  C.  B.  Holt 

E.E.  526a,b.  Electric  Illumination  (3-6)  Problems  in  photometry;  methods 
of  evaluating  illumination  in  terms  of  safety  and  seeing  value;  development 
of  improved  methods  for  illumination  calculations.  Professor  D.  L.  Markle 

E.E.  527.  Electrical  Design  Engineering  (3)  Special  problems  in  the  design 
of  alternating  and  direct-current  apparatus.  Lecture  and  design  3  hours. 

Professors  E.  B.  Stavely,  L.  A.  Doggett 

E.E.  528.  Servomechanisms  (3)  An  advanced  treatment  of  the  transient  and 
steady-state  behavior  of  closed-cycle  control  systems  with  special  attention  to 
stability  and  the  design  of  stabilizing  controllers.  Prerequisite:  E.  E.  428. 

Professors  H.  I.  Tarpley,  C.  B.  Holt 

E.E.  529a,b.  Precision  Measurements  (3-6)  Advanced  measurements  in  elec- 
tricity and  magnetism,  usually  involving  the  development  of  laboratory  tech- 
niques applicable  to  specific  research  problems;  development  of  special 
measuring  devices.  Professors  D.  L.  Markle,  E.  Axman 

E.E.  530.  Audio  Frequency  Engineering  (3)  Electrical  systems  and  equip- 
ment used  in  production,  recording,  amplification,  transmission,  and  meas- 
urement of  sound.  Prerequisite:  E.  E.  11  or  13. 

Professors  F.  T.  Hall  Jr.,  G.  L.  Crossley 

E.E.  531a,b,c.  Radio  Frequency  Engineering  (39)  Radio  frequency  equip- 
ment, measurements,  and  systems;  amplifiers,  modulators,  demodulators, 
transmitters,  receivers,  transmission  lines,  antennae,  and  radiators.  Pre- 
requisite: E.  E.  431.  Professors  F.  T.  Hall  Jr.,  G.  L.  Crossley 

E.E.  532.  Ultra-High  Frequency  Engineering  (4)  Theory  of  transmission 
lines,  wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Pre- 
requisite: E.  E.  432.  Lecture  3  hours,  practicum  3  hours. 

Professor  F.  T.  Hall  Jr. 

E.E.  533.  Automatic  Control  Systems  (2-3)  Automatic  control  as  applied  to 
railway  and  industrial  motors;  telemetering  and  automatic  control  of  elec- 
trical, mechanical,  thermal,  and  chemical  quantities.  Investigation  of  existing 
methods  and  design  of  equivalent  systems.  Much  of  the  course  may  be  adap- 
ted to  the  needs  of  special  interests.   Prerequisite:  E.  E.  4. 

Professor  P.  X.  Rice 
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E.E.  535.  Engineering  Analysis  (3)  A  continuation  of  E.E.  435  in  which 
problems  are  solved  by  the  use  of  vector  analysis,  operational  calculus,  and 
other  special  manipulative  devices.  The  problems  are  limited  to  those  types 
most  frequently  appearing  in  electrical  engineering.  Prerequisite:  E.  E.  435. 
Lecture  3  hours.  Professor  E.  A.  Walker 

E.E.  538.  Electro-Magnetic  Engineering  (3)  Electrical  and  magnetic  fields, 
using  the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special 
solutions  for  antennae,  wave  guides,  and  other  engineering  applications. 
Prerequisite:  E.  E.  438.  Lecture  3  hours.  Professor  E.  A.  Walker 

E.E.  550.  Communication  Networks  (3)  Methods  of  filter  design  using  lat- 
tice networks;  the  effects  of  dissipation  on  the  characteristics  of  filter  net- 
works; transient  response  of  networks  and  the  design  of  equalizers.  Prerequi- 
site: E.  E.  450.  Lecture  3  hours.  Professors  H.  I.  Tarpley,  F.  T.  Hall  Jr. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

E.E.  421a,b,c,d.  Electrical  Engineering  Problems  (2-12) 

E.E.  423.  Transient  Phenomena  (3)     Fee  $5.  Professor  C.  B.  Holt 

E.E.  424.  Engineering  Electronics  (3)     Fee  $5.  Professor  E.  B.  Stavely 

E.E.  425.  Symmetrical  Components  (3)  Professor  C.  B.  Holt 

E.E.  428.  Servomechanisms  (3)     Fee  $5.  Professor  C.  B.  Holt 

E.E.  431.  High-Frequency  Engineering  (3)  Professor  F.  T.  Hall  Jr. 

E.E.  432.  Ultra-High  Frequency  Techniques  (4)  Fee  $5. 

Professor  F.  T.  Hall  Jr. 

E.E.  434.  Industrial  Electronics  (3)     Fee  $5.  Professor  E.  B.  Stavely 

E.E.  435.  Engineering  Analysis  (3)  Professor  F.  T.  Hall  Jr. 

E.E.  438.  Electricity  and  Magnetism  (3)  Professor  A.  H.  Forbes 

E.E.  450.  Electrical  Network  Theory  (3)  Professor  F.  T.  Hall  Jr. 
E.E.  460.  High  Voltage  Engineering  (3) 


ELECTROCHEMICAL  ENGINEERING 

Professor  Eric  A.  Walker,  M.S.,   Sc.D. 
Head  of  the  Department  of  Electrical  Engineering 

Ech.  E.  501.  Theory  of  Electrochemistry  (2-4)  Laboratory  study  of  advanced 
electrochemical  theory;  overvoltage  and  discharge  potentials;  application 
of  electrochemistry  to   recent  chemical  problems.   Investigation. 

Professor  A.  F.  Woelfel 

ENGINEERING 

Dean  H.  P.  Hammond,  in  Charge 

The  following  course  may  be  taken  for  graduate  credit  under  the  restrictions 
in  force: 

Eng.  400.  Production  Engineering  (2-3) 
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ENGINEERING  EXPERIMENT  STATION 

Professor  F.  George  Hechler,  M.E. 
Director 

Eng.  Exp.  Sta.  501.  Fuel  Injection  and  Combustion  in  Diesel  Engines  (2-6) 
Characteristics  and  efficiency  of  various  injection  systems.  Lecture  3  hours. 

Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  502.  Diesel  Engine  Research  (3-15  per  semester)  An  original 
investigation  dealing  with  the  design,  construction,  operation,  or  applica- 
tion of  Diesel  engines.  Fee  $3  per  credit.  Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  504.  Fuel  Spray  Laboratory  (2)  A  laboratory  study  of  fuel 
injection  for  the  Diesel  engine.  Fee  $4.  Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  505.  Transient  Elastic  Phenomena  (2-3)  The  analysis,  mainly 
by  graphical  methods,  of  transient  phenomena  in  the  flow  of  fluids  in  pipes 
with  particular  attention  to  the  phenomena  of  injection  in  Diesel  engines; 
water-hammer  in  hydraulic  conduits;  oscillations  in  the  intake  and  exhaust 
pipes  of  engines  and  compressors;  surges  in  mechanical  springs;  surges  in 
electric  circuits.   Lecture  2  or  3  hours.  Professor  K.  J.  DeJuhasz 

Eng.  Exp.  Sta.  506.  Research  in  Transient  Elastic  Phenomena  (3-15  per  se- 
mester) Laboratory  research  in  the  fields  described  under  Eng.  Exp.  Sta. 
505.  Professor  K.  J.  DeJuhasz 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Eng.  Exp.  Sta.  401.  Theory  of  Engineering  Instruments  (2-3) 

Professor  K.  J.  DeJuhasz 


ENGINEERING  MECHANICS 

Professor  John  A.  Sauer,  M.S.,  Ph.D. 
Head  of  the  Department 

Mchs.  500.  Advanced  Mechanics  of  Materials  (3)  Strain  energy  methods; 
special  problems  in  bending  of  beams  including  curved  bars,  beams  on  elas- 
tic foundations;  thick-walled  cylinders,  shrink-fit  assemblies,  and  rotating 
discs;  bending  of  thin  plates;  thin-walled  pressure  vessels;  buckling  of  bars 
and  plates.  Professor  J.  Marin 

Mchs.  504.  Applied  Elasticity  (3)  A  condensation  of  Mchs.  507  and  508;  em- 
phasis on  applications  to  machine  and  structural  design.  Prerequisite:  Mchs. 
2  or  13.  Professor  J.  Marin 

Mchs.  506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress 
determination  including  photoelasticity,  stress  coat  and  electric  strain  gauge 
techniques;  electrical,  hydrodynamic,  and  membrane  stress  analogies;  strain 
rosettes  for  combined  stress  determinations;  special  experimental  methods 
for  structural  analysis.  Prerequisite:  Mchs.  2  or  13.  Lecture  2  hours,  practi- 
cum  3  hours.  Professor  J.  Marin 

Mchs.  507.  Theory  of  Elasticity  and  Applications  (3-6)  Theory  of  elasticity; 
general  equations  of  stress  and  strain;  differential  equations  of  equilibrium, 
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and  applications  to  beams,  curved  members,  rotating  discs,  thick  cylinders, 
tanks,  rollers,  rotating  cylinders,  plates,  and  other  structural  and  machine 
parts.  Prerequisite:  Mchs.  2  or  13.  Lecture  3  to  6  hours. 

Professor  J.  A.  Sauer 

Mchs.  508.  Theory  of  Elastic  Stability  and  Applications  (3)  Bending  of  col- 
umns; buckling  of  slender  and  short  members;  influence  of  eccentricity  and 
initial  curvature  in  columns;  buckling  of  I-beams;  stability  of  thin-walled 
constructions;  thin-walled  cylinders  subjected  to  external  pressures;  appli- 
cations to  structural  parts  including  aircraft  members.  Prerequisite:  Mchs. 
2  or  13.  Professor  J.  A.  Sauer 

Mchs.  509.  Theory  of  Plates  and  Shells  (3)  Deflection  of  thin  plates;  bend- 
ing of  circular  and  rectangular  plates;  buckling  of  plates;  plates  on  elastic 
foundations;  deformation  of  shells  without  bending;  general  theory  of  cyl- 
indrical shells;  applications  to  engineering  problems.  Prerequisite:  Mchs.  2 
or  13.  Professor  J.  Marin 

Mchs.  512.  History  of  Mechanics  of  Materials  (2)     Prerequisite:  Mchs.  IS. 

Professors  J.  Marin,  P.  B.  Kapp 

Mchs.  513.  Thesis  (1-9) 

Mchs.  514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  litera- 
ture and  special  problems  in  engineering  mechanics.  Prerequisites:  Mchs. 
13,  14. 

Mchs.  515.  Research  in  Engineering  Mechanics  (1-15  per  semester)  Investi- 
gation of  a  theoretical  or  experimental  project  in  engineering  mechanics. 
Fee  $2  per  credit. 

Mchs.  520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bod- 
ies; Newtonian  equations  in  moving  co-ordinate  systems;  derivation  and  ap- 
plication of  LaGrange's  and  Hamilton's  equations  of  motion;  normal  co- 
ordinates; principle  of  least  action;  special  problems  in  vibrations  and  dy- 
namics. Prerequisite:  Mchs.  12.  Professor  J.  A.  Sauer 

Mchs.  522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  simple  vibrat- 
ing systems;  damping  phenomena;  forced  vibrations;  analogy  between  me- 
chanical and  electrical  vibrations;  multiple  degree  of  freedom  systems;  trans- 
verse and  torsional  oscillation  of  shafts;  vibration  of  strings,  beams,  mem- 
branes, and  plates.  Prerequisites:  Mchs.  2  or  13,  Math.  84  or  431. 

Professor  J.  A.  Sauer 

Mchs.  523.  Vibration  Problems  in  Engineering  (3)  Application  of  vibration 
theory  to  problems  of  suspension;  vibration  isolation  in  machines,  ships, 
and  automobiles;  torsional  oscillation  of  crankshafts;  vibrations  of  bridges, 
turbine  blades,  propeller  blades;  self-induced  vibrations;  nonlinear  vibra- 
tional systems  and  applications.  Prerequisite:    Mchs.  522. 

Professor  J.  A.  Sauer 

Mchs.  530.  Mechanical  Properties  of  Materials  and  Design  (3)  True  stress- 
strain  relations  in  tension;  plastic  stress-strain  equations  for  combined  stres- 
ses; theories  of  failure  for  combined  static  and  fatigue  stresses;  impact  loads; 
creep  of  metals  subjected  to  simple  and  combined  stresses.  Application  to 
design  of  structural  and  machine  elements.  Prerequisite:  Mchs.  2  or  13. 

Professor  J.  Marin 

Mchs.  531.  Theory  of  Plasticity  and  Applications  (3)  Theory  of  plasticity 
including  plastic  torsion  and  bending  of  bars;  plastic  flow  in  thick-walled 
cylinders  and  rotating  discs;  buckling  of  bars  loaded  beyond  the  yield  point 
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and  residual  stresses;  mechanics  of  creep  for  members  subjected  to  combin- 
ed stresses.  Applications  to  specific  problems  in  structural  and  machine  de- 
sign. Prerequisite:  Mchs.  530.  Professor  J.  Marin 
Mchs.  533.  Advanced  Materials  Testing  (3)  Special  experiments  in  mater- 
ials testing  including  fatigue,  creep,  impact,  and  combined  stress  studies; 
determination  of  true  stress-strain  diagrams  of  metals.  Lecture  1  hour,  prac- 
ticum  6  hours.                                             Professors  R.  K.  Viergk,  P.  B.  Kapp 

In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Mchs.  400.  Advanced  Strength  of  Materials  (3)  Professor  J.  Marin 

Mchs.  401.  Elements  of  Vibrations  (3) 

Professors  R.  K.  Vierck,  }.  M.  Robertson 
Mchs.  402.  Applied  and  Experimental  Stress  Analysis  (3) 

Professor  J.  Marin 
Mchs.  403.  Mechanical  Properties  of  Materials  and  Design  (3) 

Professor  j.  Marin 
Mchs.  404.  Research  in  Engineering  Mechanics  (1-6) 
Mchs.  405.  Theoretical  Stress  Analysis  (3) 

Professors  J.  W.  Breneman,  R.  K.  Vierck 


E?\TGL1SH  COMPOSITION 

Professor  Theodore  J.  Gates,  M.A. 

Head  of  the  Department 

Engl.  Com]).  502.  Ancient  Rhetoric  and  Poetic  (3)  Rhetorical  and  poetic 
doctrine  as  set  forth  by  the  ancients  from  Aristotle  to  Horace.  Recitation  3 
hours. 

Engl  Com  p.  503.  Medieval  Rhetoric  (3)  Rhetorical  and  poetic  doctrine 
and  practice  chiving  the  Middle  Ages.  Recitation  3  hours. 

Engl.  Com  j).  504.  Renaissance  Rhetoric  (3)  The  rhetorical  and  poetic  doc- 
trine and  practice  during  the  Renaissance.  Recitation  3  hours. 

Engl.  Com  p.  505.  Modern  English  Rhetoric  (3)  A  survey  of  British  and 
American  rhetorical  doctrine  from   1600  to  the  present.  Recitation  3  hours. 

Professor  J.  j.  Rubin 

Engl.  Clomp.  510.  Prose  Style  (3)  The  development  of  English  prose  style 
from  the  Elizabethan  age  to  Dryden.  Recitation  3  hours. 

Professor  J.  C.  Major 

Engl.  Cotnp.  511.  Modern  Prose  Style  (3)  English  prose  style  from  1700  to 
the  present.  A  continuation  of  Engl.  Comp.  510.  Recitation  3  hours. 

Professor  j.  C.  Major 

Engl.  Comp.  520.  Semantics  (3)  Special  studies  in  semasiology.  Recitation 
3  hours.  Professor  L.  F.  Peck 

Engl.  Comp.  528.  Advanced  English  Grammar  (3)  A  comprehensive  study 
of  the  grammatical  structure  of  the  English  language;  methods  of  recording 
syntactic  analysis;  problems  of  terminology;  a  critical  evaluation  of  the 
systems  advanced  by  recent  grammarians.  Prerequisite;  G  credits  in  the  field 
of  English  language.    Recitation  3  hours. 
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Engl.  Comp.  529.  Historical   English  Grammar  (3)     The   evolution  of  the 

grammatical  system  of  English;  inflectional  change  and  decay;  the  develop- 
ment of  form  words  and  word  order  as  grammatical  means;  the  influence  of 
eighteenth  century  grammarians;  present-day  trends.  Prerequisite:  grad- 
uate standing  with  a  major  or  a  minor  in  English  or  a  foreign  language. 
Recitation  3  hours. 
Engl.  Comp.  530.  Rhetorical  Techniques  (3)  Studies  in  the  techniques  of 
special  types  of  writing,  such  as  humor,  satire,  and  propaganda.  Prerequisites: 
12  credits  in  English  or  American  literature  and  12  credits  in  English  com- 
position. Recitation  3  hours.  Professor  H.  F.  Graves 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 

under  the  restrictions  in  force: 

Engl.  Comp.  404.  Public  Opinion  and  Written  Persuasion  (3) 

Professor  H.  F.  Graves 
Engl.  Comp.  410a,b,cS.  Survey  of  English  Composition  (1-3) 
Engl.  Comp.  41Ia,b,cS.  Spoken  and  Written  English  (1-3) 
Engl.  Comp.  418.  The  Writing  of  Literary  Criticism  (3) 

Professor  J.  J.  Rubin 


ENGLISH  LITERATURE 

Professor  Brice  Harris,  M.A.,  Ph.D. 
Head  of  the  Department 

Engl.  Lit.  501.  Materials  and  Methods  of  Research  for  English  Literature  (3) 
The  bibliography  of  literary  history  and  criticism;  methods  of  editing  and 
annotating  texts;  the  form  and  materials  of  dissertations.  Required  of  all 
graduate  students  with  an  English  literature  major. 

Professor  C.  O.  Ridenour 

Engl.  Lit.  505.  The  American  Short  Story  (3)        Lecture  3   hours. 

Professor  W.  L.  Werner 

Engl.  Lit.  506.  History  of  American  Poetry  (3)        Lecture   3   hours. 

Professor  W.  L.  Werner 

Engl.  Lit.  507.  Research  Problems  in  English  (1-6)  The  methods  of  research 
in  English,  the  problems  of  bibliography,  and  the  method  of  evaluating 
sources  and  materials.  Lecture  1   to  6  hours. 

Engl.  Lit.  508.  Beowulf  (3)  A  reading  of  the  text  and  a  study  of  the  promi- 
nent literary  problems  and  relationships.  Prerequisite:  Engl.  Lit.  31.  Lec- 
ture 3  hours.  Professor  D.  S.  Mead 

Engl.  Lit.  509.  Nondramatic  Writers  of  the  Elizabethan  Period:  The  Prose 
Writers  (3)  Professor  D.  S.  Mead 

Engl.  Lit.  510.  Nondramatic  Writers  of  the  Elizabethan  Period:  The  Poets  (3) 

Professor  A.  P.  Locklin 

Engl.  Lit.  511.  Elizabethan  Drama  (3)     Lecture  3  hours. 

Engl.  Lit.  512.  History  of  the  American  Novel  (3)  Lectures  and  reports. 
Lecture  3  hours.  Professor  W.  L.  Werner 

Engl.  Lit.  513.  American  Essays  (3)  Lectures  and  reports  on  a  special  group 
of  essayists.  Lecture  3  hours.  Professor  W.  L.  Werner 
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Engl.  Lit.  514.  Shakespeare  (3)  Special  problems  in  the  works  of  Shakes- 
peare. Lecture  3  hours. 

Engl.  Lit.  515.  The  Age  of  Swift  (3)  Special  studies  varying  from  year  to 
year.  Lecture  3  hours.  Professor  C.  O.  Ridenour 

Engl.  Lit.  516.  The  Age  of  Johnson  (3)  The  work  of  Johnson  and  his  circle. 
Lecture  3  hours.  Professor  D.  S.  Mead 

Engl.  Lit.  517.  Byron,  Shelley,  and  Keats  (3)  Professor  C.  O.  Ridenour 

Engl.  Lit.  518.  Pre-Romantic  Writers  (3)  Development  of  Romantic  ideas 
in  the  eighteenth  century. 

Engl.  Lit.  519.  Wordsworth,  Coleridge,  Southey,  and  Scott  (3) 

Professor  C.  O.  Ridenour 

Engl.  Lit.  520.  Prose  Writers  of  the  Romantic  Period  (3) 

Professor  C.  O.  Ridenour 

Engl.  Lit.  531.  Old  English  (3)  Old  English  language  and  literature  with  lec- 
tures on  Old  English  and  Germanic  philology.  Professor  D.  S.  Mead 

Engl.  Lit.  532.  Middle  English  (3)  Middle  English  language  and  literature 
with  lectures  on  the  development  of  Old  English  through  Middle  English 
to  modern  times.  Professor  D.  S.  Mead 

Engl.  Lit.  533.  Literary  Criticism  (3)  An  historical  survey  of  the  principles 
of  literary  criticism.  Professor  D.  S.  Mead 

Engl.  Lit.  540.  Chaucer  (3)  Analysis  of  Chaucer's  poetry  in  the  light  of  its 
background,  sources,  and  subsequent  influences.  Professor  D.  S.  Mead 

Engl.  Lit.  543.  Cavalier  and  Anglican  (3)  The  poetry  and  prose  of  the  mid- 
dle years  of  the  seventeenth  century  from  the  death  of  Shakespeare  to  1660. 

Professor  D.  S.  Mead 

Engl.  Lit.  544.  Restoration  Literature  (3)  Selected  studies  in  the  writers  in 
England  between  1650  and  1700. 

Engl.  Lit.  545.  The  Pre-Raphaelites  (3)  Professor  Mason  Long 

Engl.  Lit.  546.  Tennyson  and  Browning  (3)  Professor  Mason  Long 

Engl.  Lit.  547.  Carlyle,  Ruskin,  and  Arnold  (3)  Professor  Mason  Long 

Engl.  Lit.  550.  Selected  Studies  in  the  British  Novel  to  1340  (3) 

Professor  T.  D.  Bowman 

Engl.  Lit.  551.  Selected  Studies  in  the  British  Novel  from  1840  to  the  Present 
(3)  Professor  A.  B.  Sutherland 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Engl.  Lit.  400.  Teachers'  Course  in  Literature  (3)   Professor  D.  K.  Merrill 
Engl.  Lit.  401.  Main  Currents  in  American  Literature  (3) 

Professor  D.  K.  Merrill 
Engl.  Lit.  423.  Forms  and  Movements  of  British  Literature  (3) 

Professor  C.  O.  Ridenour 
Engl.  Lit.  439a,b,cS.  Our  Contemporaries  (3) 
Engl.  Lit.  440a,b,cS.  Masters  of  Literature  (1-3) 
Engl.  Lit.  441a,b,cS.  Masters  of  English  Literature  (1-3) 

Engl.  Lit.  460,  460X.  Literary  Biography  (3)  Professor  D.  K.  Merrill 

Engl.  Lit.  464.  Spenser  (3)  Professor  A.  P.  Locklin 
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Engl.  Lit.  475a,b,cS.  World  Literature  in  English  (3-9) 

Engl.  Lit.  484,  484X.  American  Drama  (3)  Professor  A.  C.  Cloetingh 

Engl.  Lit.  485.  Scandinavian  Drama  (3)  Professor  A.  C.  Cloetingh 

Engl.  Lit.  486.  Later  British  and  Irish  Dramatists  (3) 

Professor  A.  C.  Cloetingh 
Engl.  Lit.  487.  Modern  Continental  Drama  (3)      Professor  A.  C.  Cloetingh 
Engl.  Lit.  489a,b,cS.  Composite  Course  in  Drama  (3-9) 
Engl.  Lit.  489dS.  Contemporary  Drama  (3) 

ENTOMOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 

Head  of  the  Department  of  Zoology  and  Entomology 

Ent.  500.  Insect  Histology  (5)  The  microscopic  structure  of  insect  tissues 
and  organs.  Prerequisites:  Ent.  2,  5,  Zool.  31.  Lecture  2  hours,  practicum  71/2 
hours.  Fee  $5.  Professor  G.  B.  Newman 

Ent.  501.  Medical  Entomology  (3)  The  role  played  by  insects  in  the  causa- 
tion and  transmission  of  disease.  Prerequisites:  Ent.  2,  Zool.  432.  Lecture 
2  hours,  practicum  3  hours.  Fee  $4. 

Ent.  502.  The  Lepidoptera  (3)  The  morphology,  taxonomy,  and  relation- 
ships of  the  lepidoptera.  Prerequisites:  Ent.  2,  3,  5.  Practicum  9  hours.  Fee 
$3.  Professor  H.  M.  Tietz 

Ent.  503.  The  Coccidae  (3)  A  laboratory  course  dealing  with  the  identifica- 
tion of  this  important  group  of  insects;  practice  in  the  preparation  of  per- 
manent mounts  for  study.  Prerequisites:  Ent.  2,  3,  5.  Practicum  9  hours. 
Fee  $4.50.  Professor  E.  H.  Dusham 

Ent.  505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  the 
external  or  internal  morphology  of  insects.  Prerequisite:  Ent.  500.  Practicum 
9  hours.  Fee  $10. 

Ent.  506.  Immature  Insects  (2)  The  morphology  and  taxonomy  of  the  im- 
mature stages  of  insects.  Prerequisites:  Ent.  2,  3,  5.  Practicum  6  hours.  Fee 
$3.  Professor  S.  W.  Frost 

Ent.  508.  The  Biological  Control  of  Insects  (2)  The  artificial  use  of  bacteria, 
fungous  diseases,  and  animals  in  the  control  of  injurious  insects;  methods 
and  equipment  for  rearing  parasites  and  predators  on  a  large  scale.  Pre- 
requisites: Ent.  2,  4,  6,  8,  407.  Lecture  2  hours.  Professor  S.  W.  Frost 

Ent.  509.  Entomological  Technique  (2)  For  advanced  students  dealing  with 
special  methods  of  collecting,  rearing  living  insects,  preparing  and  preserv- 
ing immature  stages,  keeping  records,  and  preparing  illustrations  for  manu- 
script. Prerequisite:  Ent.  4  or  6.  Lecture  2  hours.  Professor  S.  W.  Frost 

Ent.  510.  The  Diptera  (3)  The  morphology,  taxonomy,  and  relationships  of 
the  diptera.  Prerequisites:  Ent.  2,  3,  5.  Practicum  9  hours.  Fee  $3. 

Professor  S.  W.  Frost 

Ent.  511.  The  Orthoptera  (3)  The  morphology,  taxonomy,  and  relation- 
ships of  the  orthoptera.  Prerequisites:  Ent.  2,  3.  5.  Practicum  9  hours.  Fee  $3. 

Ent.  528.  Insect  Physiology  (2)  The  normal  functions  of  the  insect  body. 
Prerequisites:  Ent.  2,  5,  Zool.  41.  Lecture  2  hours.        Professor  L.  E.  Dills 
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Ent.  534.  Insect  Embryology  (2)     The  origin  and  development  of  the  tissues 
and  organs  of  insects.    Prerequisite:  Ent.  500.    Lecture  2  hours. 

Professor  G.  B.  Newman 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Ent.  407.  Insect  Ecology  (2)  Professor  S.  W.  Frost 

Ent.  413.  Entomology  Seminar  (1  per  semester)  Professor  S.  W.  Frost 

Ent.  429.  Principles  of  Insect  Control  (2)  Professor  S.  W.  Frost 


FORESTRY 

Professor  Victor  A.  Beede,  B.A.,  M.F. 
Head  of  the  Department 

For.  500.  National  and  State  Administration  (3-5)  Comparison  of  the  policy 
and  administration  of  the  national  forests  with  the  forests  of  other  countries 
and  of  the  different  states.  Lecture  1  hour,  practicum  5  to  10  hours. 

Professor  V.  A.  Beede 

For.  502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  char- 
acteristics of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of 
cellulose.    Pulping  quality,  fiber  measurements.     Lecture  and  practicum. 

Professor  W.  E.  White 

For.  504.  Research  Methods  in  Forestry  (2-4)  Review  of  methods  employed 
in  conducting  forestry  research.  Recitation,  conferences,  practicum. 

Professor  W.  C.  Bramble 

For.  505.  Research  Methods  in  Forestry  (2-4)     A  continuation  of  For.  504. 

Professor  W.  C.  Bramble 

For.  508.  Forest  Ecology  (2-4)  The  organization,  development,  and  classifi- 
cation of  forest  communities.  Professor  W.  C.  Bramble 

For.  509.  Covert  Management  (2)  Management  of  forest  associations  for 
maintenance  and  development  of  wildlife.  Prerequisite:  For.  508. 

Professor  W.  C.  Bramble 

For.  510.  Seminar  (1-2  per  semester)  Current  problems  of  forest  research 
presented  as  weekly  seminar  reports.  May  be  repeated  with  additional  credit 
for  each  semester's  work.  Professor  V.  A.  Beede  and  Staff 

For.  530.  Research  in  Wood  Utilization  (3-6  per  semester)  Research  in  some 
chosen  phase  of  wood  utilization  or  forest  products.  Prerequisite:  For.  431. 
Lecture  and  practicum  hours  to  be  arranged.  Professor  N.  A.  Norton 

For.  531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester) 
Wood  as  a  construction  material;  testing  techniques  for  structural  timbers 
and  wood  assemblies;  use  of  laminated  wood,  ring  connectors,  and  other  types 
of  special  construction.  Prerequisite:  For.  404.  Lecture  and  practicum  hours 
to  be  arranged.  Professor  N.  A.  Norton 

For.  532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  the 
fabrication  and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and 
wood-to-metal  bonding.  Prerequisite:  For.  405.  Lecture  and  practicum  hours 
to  be  arranged.  Professor  N.  A.  Norton 
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For.  535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)     Advanced 

study  and  problems  in  preservative,  seasoning,  and  other  special  treatments 
for  wood  and  wood  products.  Prerequisite:  For.  435.  Lecture  and  practicum 
hours  to  be  arranged.  Professor  N.  A.  Norton 

For.  550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen 
field.  Prerequisite:  For.  450.  Lecture,  conferences,  practicum. 

Professor  H.  A.  Meyer 

For.  560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and 
research  in  some  chosen  field.  Prerequisite:  For.  466.  Hours  to  be  arranged. 

Professor  H.  A.  Meyer 

For.  575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester)  Sur- 
vey of  situations  in  forestry  where  business  problems  and  particular  circum- 
stances of  production,  value,  and  costs  are  currently  significant.  Prerequisite: 
For.  70.  Hours  to  be  arranged.  Professor  M.  W.  Humphrey 

For.  590.  The  Lumber  Industry  (2-4)  The  relation  of  the  lumber  industry 
to  national  economy  and  world  trade;  lumbermen's  associations;  lumber  ac- 
counts. Prerequisite:  For.  430.  Lecture  2  to  4  hours. 

Professor  W.  G.  Edwards 

For.  591.  Problems  in  Lumbering  (2-6)  Research  in  some  chosen  phase  oi 
lumbering.  Prerequisite  or  concurrent:  For.  590.  Lecture  and  practicum 
hours  to  be  arranged.  Professor  W.  G.  Edwards 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

For.  400.  Advanced  Silviculture  (2)  Professor  W.  C.  Bramble 

For.  402.  Forest  Research  (2)  Professor  W.  C.  Bramble 

For.  404.  Mechanical  Properties  of  Wood  (3)  Professor  N.  A.  Norton 

For.  405.  Veneer  and  Plywood  (3)  Professor  N.  A.  Norton 

For.  406.  Forestry  Literature  (1)  Professor  V.  A.  Beede  and  Staff 

For.  417.  National  and  State  Forest  Practice  (2)  Professor  V.  A.  Beede 

For.  421.  Regional  Silviculture  (4)  Professor  H.  N.  Cope 

For.  427.  Forest  Uses  (3)  Professor  W.  C.  Bramble 

For.  430.  Forest  Products  and  Industries  (3)  Professor  N.  A.  Norton 

For.  431.  Advanced  Utilization  (2-4)  Professor  N.  A.  Norton 

For.  435.  Seasoning  and  Preservation  (3)  Professor  N.  A.  Norton 

For.  445.  Improvements  (3)  Professor  W.  G.  Edwards 

For.  446.  Forest  Park  Administration  (3)  Professor  W.  G.  Edwards 

For.  450.  Advanced  Mensuration  (2)  Professor  H.  A.  Meyer 

For.  451.  Statistics  in  Forestry  and  Wood  Utilization  (3) 

Professor  H.  A.  Meyer 
For.  462.  Advanced  Wood  Technology  (2)  Professor  W.  E.  White 

For.  466.  Forest  Management  and  Management  Plans  (4) 

Professor  H.  A.  Meyer 
For.  468.  Silvicultural  Research  (2-4)  Professor  W.  C.  Bramble 

For.  469.  Problems  in  Forest  Management  (3)  Professor  H.  A.  Meyer 

For.  475.  Problems  in  Forest  Economics  and  Finance  (3) 

Professor  M.  W.  Humphrey 
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For.  480.  Policy  and  Administration  (3) 

For.  491.  Lumbering  (3) 

For.  492.  Lumber  Distribution  (3) 

For.  494.  Logging  (3) 

For.  495.  Milling  (3) 

For.  497.  Small  Sawmills  (3) 


Professor  V.  A.  Beede 
Professor  W.  G.  Edwards 
Professor  W.  G.  Edwards 
Professor  W.  G.  Edwards 
Professor  W.  G.  Edwards 
Professor  W.  G.  Edwards 


FRENCH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

(Academic  Year) 

Fr.  551.  Romance  Philology  (3)  Historical  development  of  the  Romance 
languages.  Recitation  3  hours. 

Fr.  552.  Old  and  Middle  French  Readings  and  Literature  (3)  Aims  at  fa- 
miliarizing the  student  with  Old  and  Middle  French  texts  from  the  earliest 
monument  to  Villon.  Prerequisite:  Fr.  551.  Recitation  3  hours. 

Fr.  553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance 
from  1498  to  1548.  Lectures,  discussions,  and  reports.  Recitation  3  hours. 

Fr.  554.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance 
from  1548  to  1594.  Lectures,  discussions,  and  reports.  Recitation  3  hours. 

Fr.  557.  French  Romantic  Poetry  (3) 

Fr.  562.  French  Thinkers  of  the  Eighteenth  Century  (3)     Recitation  3  hours. 

Fr.  564.  French  Romanticism  (3)  The  French  Romantic  Movement  after 
1830.  Lectures,  discussions,  and  reports.  Recitation  3  hours. 

Fr.  570.  Voltaire  and  Rousseau  (3) 

Fr.  571.  Seminar  in  French  Literature  (3)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  se- 
lected after  consultation  with  the  instructor.  Recitation  3  hours. 

Fr.  572.  Seminar  in  French  Literature  (3)  A  continuation  of  Fr.  571.  Reci- 
tation 3  hours. 

Fr.  573.  Research  in  French  Literature  (3)  In  addition  to  the  regular  courses 
there  will  be  an  opportunity  for  students  adequately  prepared  to  earn  from 
one  to  three  credits  through  research. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Fr.  401,  401X.  French  Theater  of  the  Classical  Period  (3) 

Fr.  402.  French  Theater  of  the  Classical  Period  (3)     A  continuation  of  Fr.  401. 

Fr.  403.  French  Dramatic  Literature  of  the  Eighteenth  Century  (3) 

Fr.  405.  French  Drama  of  the  Nineteenth  Century  (3) 

Fr.  406.  French  Drama  of  the  Nineteenth  Century  (3) 

Fr.  407.  French  Novel  of  the  Nineteenth  Century  (3) 

Fr.  408.  French  Novel  of  the  Nineteenth  Century  (3) 

Fr.  410.  French  Contemporary  Poetry  (3) 

Fr.  413.  Contemporary  French  Drama  (3) 
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Fr.  414.  Contemporary  French  Drama  (3) 

Fr.  415.  French  Novel  of  the  Eighteenth  Century  (3) 

Fr.  425.  Professional  Translating  from  French  into  English  (3) 

(Main  Summer  Session) 

Fr.  505S.  The  Great  Writers  of  France:  Balzac  (2) 

Fr.  507S.  La  Fontaine  and  His  Time  (2) 

Fr.  528S.  French  Lyric  Poetry  of  the  Nineteenth  Century  (2) 

Fr.  53 IS.  French  Novelists  of  the  Romantic  School  (2) 

Fr.  538S.  The  Romantic  Poets  (2) 

Fr.  540S.  Contemporary  French  Drama  (2) 

Fr.  54 IS.  Modern  French  Drama  (2) 

Fr.  542S.  The  French  Short  Story  of  the  Nineteenth  Century  (2) 

Fr.  555S.  Victor  Hugo  and  His  Time  (2) 

Fr.  556S.  Charles  Baudelaire  (2) 

Fr.  557S.  French  Romantic  Poetry  (2) 

Fr.  559S.  France  Between  Two  Wars  (2) 

Fr.  560S.  Moliere  and  the  Classical  Comedy  (2) 

Fr.  565S.  French  Literature  of  the  Nineteenth  Century  (2) 

Fr.  566S.  Classical  French  Literature  (2) 

Fr.  567S.  The  French  Novel  from  1870  to  1914  (2) 

Fr.  568S.  The  Contemporary  Novel  (2) 

Fr,  570S.  Voltaire  and  Rousseau  (2) 

Fr.  573S.  Research  in  French  Literature  (1-3) 

Fr.  575S.  Advanced  Phonetics  (2) 

Fr.  576S.  Composition  and  Stylistics  (2) 

Fr.  577S.  Advanced  Composition  and  Stylistics  (3-6) 

Fr.  579S.  Research  Laboratory  in  Phonetics  (1) 

Fr.  587S.  French  Novelists  of  the  Eighteenth  Century  (2) 

Fr.  588S.  French  Poetry:  from  Baudelaire  to  the  Symbolists  (2) 

Fr.  59 IS.  French  in  the  Secondary  Schools  (3) 

Fr.  592S.  French  and  Spanish  in  the  Secondary  Schools  (3) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Fr.  409S.  Advanced  Course  in  Pronunciation  and  Conversation  (2) 

Fr.  469S.  French  Civilization  of  the  Nineteenth  Century  (2) 

Fr.  490S.  Grammar  and  Composition  (3) 

Fr.  493S,  493X.  Elementary  Phonetics  (2) 

Fr.  495S.  Advanced  Composition  and  Syntax  (3) 

Fr.  498S.  Intermediate  Phonetics  (2) 
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FUEL  TECHNOLOGY 

Professor  C.  C.  Wright,  Ph.D. 
Chief  of  the  Division 

Fuel  T.  501.  Coal  Petrography  (2)  The  microscopic  examination  of  coals 
for  the  determination  of  coal  type  and  vegetable  origin.  Prerequisite  or  con- 
current: Fuel  T.  503.  Practicum  6  hours.  Professor  C.  R.  Kinney 

Fuel  T.  502.  Research  Data  (3)  Methods  of  obtaining  and  interpreting  re- 
search data;  designed  for  the  graduate  student  beginning  laboratory  research. 
Prerequisite:  Math.  30.  Lecture  3  hours.  Professor  R.  F.  Nielsen 

Fuel  T.  503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6) 
The  chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalification 
process;  constitution  of  coal  as  deduced  by  chemical  methods;  scientific  classi- 
fication of  coals.  Prerequisite:  Chem.  31.  Professor  C.  R.  Kinney 

Fuel  T.  504.  Fuel  Technology  Research  (1-15  per  semester)  Original  re- 
search on  preparation,  carbonization,  processing,  utilization,  or  constitution 
of  fuels.  Results  of  the  investigation  may  be  used  as  the  thesis.  Prerequisites: 
Fuel  T.  502,  503.  Fee  $2  per  credit.  Professor  C.  C.  Wright  and  Staff 

Fuel  T.  505.  Physico-Chemical  Properties  of  Coal,  Mineral  Matter,  and  Ash 
(3)  The  physical,  physico-chemical,  and  use  properties  of  coals,  mineral 
matter,  and  coal  ash;  their  significance  and  application  in  the  preparation 
and  use  of  coals;  ash  fusibility,  clinker  formation,  and  slagging.  Prerequisite: 
Chem.  41.  Lecture  3  hours.  Professor  J.  D.  Clendenin 

Fuel  T.  506.  Advanced  Combustion  (3)  Advanced  combustion  and  heat  bal- 
ance calculations,  ignition  and  flame  characteristics  of  fuels;  furnace  atmos- 
pheres; selection  of  fuels  with  reference  to  use  and  equipment.  Prerequisite: 
Chem.  41.  Lecture  3  hours.  Professor  C.  C.  Wright 

Fuel  T.  507.  Advanced  Thermal  Processing  (3)  Pyrolysis  of  carbon  com- 
pounds; coal  carbonization  methods  and  economics;  significance  of  rank  and 
composition  in  thermal  processing  and  utilization;  metallurgical  and  gas 
making  coke  requirements  and  properties;  process  control.  Prerequisites: 
Chem.  35,  41,  or  Min.  Prep.  410.  Lecture  3  hours. 

Professor  J.  D.  Clendenin 

Fuel  T.  508.  Synthesis  of  Liquid  Fuels  (3)  The  chemical  nature  of  liquid 
fuels,  lubricating  oils,  and  hydrocarbons  of  synthetic  processes;  preparation 
of  hydrogen  and  synthesis  gas;  hydrogenolysis  of  pure  compounds,  oils,  tars, 
and  coal;  theoretical  aspects  of  Fischer-Tropsch  and  related  processes.  Pre- 
requisites: Chem.  31,  Fuel  T.  402.  Lecture  3  hours. 

Professor  H.  B.  Charmbury 

Fuel  T.  509.  Technology  of  Tars  (3)  Theories  of  tar  formation;  chemical 
constitution  of  tars  and  their  physical  and  chemical  properties;  methods  of 
separation,  refining,  and  purification;  uses  of  tars  and  tar  products.  Coal,  oil, 
and  water-gas  tars  are  considered.  Prerequisite:  Chem.  31.  Lecture  3  hours. 

Professor  T.  S.  Polansky 

Fuel  T.  510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems 
in  fuel  technology.  Prerequisite:  Fuel  T.  503. 

Professor  C.  C  Wright  and  Staff 

Fuel  T.  511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current 
fuel  technology  research  examined  and  discussed.  Prerequisite:  Chem.  35 
or  41.  Professor  C.  C.  Wright  and  Staff 
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In  additon  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Fuel  T.  400.  Fuel  Technology  Research  and  Design  (3)     Fee  $3  per  credit. 

Professor  C.  C.  Wright  and  Staff 

Fuel  T.  401.  Fuel  Gases  and  Gasification  (3) 

Professors  C.  C.  Wright,  H.  B.  Charmbury 

Fuel  T.  402.  Chemical  Processing  of  Fuels  (2) 

Professor  H.  B.  Charmbury 

Fuel  T.  403.  Energetics  of  Fuel  Technology  (3)        Professor  A.  W.  Gauger 

Fuel  T.  404.  Fuel  Technology  Design  (3)  Professor  T.  S.  Spicer 

GEOGRAPHY 

Professor  E.  Willard  Miller,  Ph.D. 
Chief  of  the  Division 

Geog.  503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  ad- 
vanced level  of  selected  regions  or  sections  of  the  continents.  Lectures,  reports, 
and  discussion.  Prerequisite:  12  credits  in  geography. 

Professors  E.  W.  Miller,  G.  F.  Deasy 

Geog.  504.  Physical  Geography  Seminar  (3- 12)  The  literature  of  some  phase 
of  physical  geography  with  emphasis  on  procedures  for  organizing  material 
for  classroom  reports  and  discussions.  Professors  E.  W.  Miller,  G.  F.  Deasy 

Geog.  505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase 
of  economic  geography  with  emphasis  on  procedures  for  organizing  mater- 
ial for  classroom  reports  and  discussions.  Professor  E.  W.  Miller 

Geog.  506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature 
of  some  phase  of  cultural  and  political  geography  with  emphasis  on  pro- 
cedures for  organizing  material  for  classroom  reports  and  discussions. 

Geog.  510.  Physical  Geography  Research  (3-10)  Original  study  in  some  phase 
of  physical  geography.  This  may  be  a  field  problem  or  a  problem  which  re- 
quires detailed  library  investigation  together  with  analysis  and  presentation 
of  data  and  statistics.  Results  of  investigation  may  form  basis  for  thesis. 

Professor  G.  F.  Deasy 

Geog.  511.  Economic  Geography  Research  (3-10)  Original  study  in  some 
phase  of  economic  geography  research.  This  may  be  a  field  problem  or  a 
problem  which  requires  detailed  library  investigation  together  with  analysis 
and  presentation  of  data  and  statistics.  Results  of  investigation  may  form 
basis  for  thesis.  Professor  E.  W.  Miller 

Geog.  512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study 
in  some  phase  of  cultural  and  political  geography  research.  This  may  be  a 
field  problem  or  a  problem  which  requires  detailed  library  investigation  to- 
gether with  analysis  and  presentation  of  data  and  statistics.  Results  of  investi- 
gation may  form  basis  for  thesis. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Geog.  400.  Regional  Geography  of  North  America  (3) 

Professor  G.  F.  Deasy 
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Geog.  401.  Regional  Geography  of  Pennsylvania  (3) 

Professor  E.  W.  Miller 

Geog.  402.  Regional  Geography  of  Middle  America  (3) 

Geog.  403.  Regional  Geography  of  South  America  (3) 

Geog.  405.  Cultural  Geography  (3) 

Geog.  433.  Regional  Climatology  (3)  Professor  G.  F.  Deasy 

Geog.  435.  Field  Methods  in  Geography  (3)     Fee  $2. 

Professor  E.  W.  Miller 
Geog.  442.  Geography  of  Europe  (3)  Professor  E.  W.  Miller 

Geog.  443.  Geography  of  Asia  (3)  Professor  G.  F.  Deasy 

Geog.  444.  Geography  of  Africa  (3) 

Geog.  445.  Geography  of  the  Air  Age  (3)  Professor  E.  W.  Miller 

Geog.  452.  Aerial  Photogrammetry  (3)     Fee  $2.       Professor  E.  W.  Miller 
Geog.  460.  Political  Geography  (3) 
Geog.  480.  Industrial  Geography  (3)  Professor  E.  W.  Miller 

GEOLOGY 

Professor  Frank  M.  Swartz,  Ph.D. 
Chief  of  the  Division 

*Geol.  500.  Geology  Seminar  (1-3)  An  intensive  study  of  any  one  of  the  fol- 
lowing, chosen  by  the  student:  coal,  oil  and  gas,  clays,  ore  deposits,  historical 
geology,  metamorphic  and  structural  geology  and  paleontology.  Lecture  3 
hours. 

fGeol.  501.  Stratigraphy  (3-12)  Stratigraphic  principles,  with  particular  ref- 
erence to  the  outstanding  problems  of  North  American  geology.  Lecture  2 
hours,  practicum  3  hours.  Professor  F.  M.  Swartz 

$Geol.  502.  Geological  Research  (3-18)  An  original  and  individual  investi- 
gation of  a  geological  problem  approved  by  the  chief  of  the  division.  This 
problem  may  be  chosen  from  any  of  the  main  branches  of  geology  and  will 
involve  field  and  laboratory  study  accompanied  by  assigned  readings.  Re- 
sults of  the  investigation  may  be  used  for  the  thesis.  Fee  $2  per  credit. 

Geol.  503.  Paleontology  (3-9)  Professor  F.  M.  Swartz 

§Geol.  504.  Advanced  General  Geology  (3-6)  The  history  of  geology  followed 
by  a  comparison  of  classical  and  modern  geologic  concepts  as  applied  to 
the  more  fundamental  problems  of  volcanism,  magmatic  intrusion,  sedimen- 
tation, diastrophism,  geotectonics,  and  metamorphism.  Prerequisite:  grad- 
uate standing  in  geology.  Lecture  3  hours.  Professor  P.  D.  Krynine 

Geol.  505.  Paleogeography  (3-4)  Identification  of  the  geography  and  relief 
of  the  past  and  reconstruction  of  ancient  climates  by  methods  of  sedimen- 
tary petrography.  Prerequisite:  Min.  485.  Lecture  3  hours. 

Professor  P.  D.  Krynine 


•Credits  to  be  arranged,  1-3  per  semester. 
| Credits  to  be  arranged,  3-6  per  semester. 
^Credits  to  be  arranged,  3-9  per  semester. 
§  Credits  to  be  arranged,  3  per  semester. 
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§Geol.  506.  Ore  Deposits  (3-6)  An  advanced  study  of  the  fundamental 
theories  of  ore  deposition;  critical  examination  of  those  factors  which  con- 
trol locus  and  extent  of  mineralization;  interpretation  of  criteria  by  which 
geologic  processes  are  recognized  and  their  significance  evaluated.  Prerequi- 
site: Geol.  482.  Lecture  2  hours,  practicum  3  hours.  Professor  W.  M.  Myers 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Geol.  451.  Economic  Geology  (3)     Fee  $1. 

Geol.  461.  Physiography  of  the  United  States  (3)  Fee  $1. 

Professor  C.  W.  Robinson 

Geol.  464.  Paleontology  (3)     Fee  $1.50.  Professor  F.  M.  Swartz 
Geol.  481.  Geology  of  Oil  and  Gas  (3) 

Geol.  482.  Metallic  Mineral  Deposits  (3)  Professor  W.  M.  Myers 

Geol.  483.  Structural  Geology  (3)     Fee  $4.50.  Professor  F.  M.  Swartz 

Geol.  484.  Paleozoic  Stratigraphy  (3)  Professor  F.  M.  Swartz 

Geol.  485.  Paleontology  (2)     Fee  $1.50.  Professor  F.  M.  Swartz 

Geol.  486.  Stratigraphic  Methods  (1)     Fee  $5.  Professor  F.  M.  Swartz 
Geol.  488.  Earth  Sciences  Seminar  (1) 
Geol.  489.  Earth  Sciences  Report  (1) 

GEOPHYSICS  AND  GEOCHEMISTRY 

Professor  S.  J.  Pirson,  M.C.E.,  M.S.,  D.Sc. 

Chief  of  the  Division 

Geophys.  500.  Geophysical  Seminar  (1-3)  Discussion  of  geophysical  reports 
and  papers;  scientific  outlook.  Prerequisites:  Geophys.  401,  402.  Lecture  1  to 
3  hours.  Professor  S.  J.  Pirson 

Geophys.  501.  Geophysical  Research  (3-12)  Research  work  in  theoretical 
and  applied  geophysics;  especially  the  branches  of  the  seismology  and  geo- 
physical methods  of  exploration.  Practicum  3  hours  per  credit.  Fee  $2  per 
credit.  Professor  S.  J.  Pirson 

Geophys.  502.  Selected  Chapters  of  Advanced  Geophysics  (2)  Lecture,  re- 
view, and  discussion  of  current  problems  in  geophysics;  topics  not  covered 
in  Geophys.  401,  such  as  seismological  theory,  geological  effects  of  geophysical 
events.  Given  alternate  years.  Prerequisite:  Geophys.  401.  Lecture  2  hours. 

Professor  S.  J.  Pirson 

Geophys.  503.  Geophysical  Surveys  (3-6)  An  advanced  course  in  the  theory 
of  geophysical  methods  of  exploration  and  interpretation  of  data.  Pre- 
requisites: Geophys.  402,  Math.  100.  Lecture  and  practicum  3  to  18  hours. 
Fee  $2  per  credit.  Professor  S.  J.  Pirson 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Geophys.  401.  Mineral  Geophysical  Prospecting  (3)     Fee  $5. 

Mr.  L.  O.  Bacon 


§Credits  to  be  arranged,  3  per  semester. 
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Geophys.  402.  Petroleum  Geophysical  Prospecting  (4)     Fee  $5. 

Professor  S.  J.  Pirson 

Geophys.  403.  Geophysics  Field  Work  (3)     Summer  practicum.  Fee  $10. 

Professor  S.  J.  Pirson 

Geophys.  404.  Geophysical  Prospecting  Problems  (3)     Fee  $5. 

Professor  S.  J.  Pirson 

Geophys.  405.  Introductory  Geophysics  (3)  Professor  S.  J.  Pirson 

Geophys.  406.  Introductory  Geochemistry  (3)  Professor  S.  J.  Pirson 

GERMAN 

Professor  Philip  A.  Shelley,  M.A.,  Ph.D. 
Head  of  the  Department 

Ger.  501.  German  Language  Seminar  (3-9)  Critical  study  of  special  prob- 
lems in  the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High 
German  dialects  in  different  eras.  Papers. 

Ger.  515.  German  Literature  Seminar  (3-9)  Special  aspects  and  character- 
istics of  individual  writers  and  various  types  of  literature,  with  reference  to 
the  political,  economic,  social,  and  religious  conditions  of  the  times  and  to 
significant  geographical  and  ethnological  factors.  Discussions,  papers. 

Ger.  524.  Intensive  Study  of  the  Life  and  Works  of  Goethe  (3)  Various  phas- 
es of  the  poet's  life  and  individual  works.  Lectures,  discussions,  papers.  Reci- 
tation 3  hours.  Professor  A.  F.  Buffington 

Ger.  531.  Special  Studies  in  the  German  Lyric  (3)  Special  aspects  of  the  Ger- 
man lyric,  including  groups,  such  as  the  Gottinger  Hainbund;  movements, 
such  as  Romanticism;  and  poets,  such  as  Walther  von  der  Vogelweide,  Goethe, 
Holderlin,  Eichendorff,  Heine,  Morike,  George,  Hofmannsthal,  and  Rilke. 
Lectures,  discussions,  papers.  Recitation  3  hours.    Professor  P.  A.  Shelley 

Ger.  532.  Special  Studies  in  the  German  Drama  (3)  Special  phases  of  the 
German  drama,  with  attention  to  types;  emphasis  upon  such  writers  as 
Hans  Sachs,  Lessing,  Goethe,  Schiller,  Kleist,  Grillparzer,  Buchner,  Hebbel, 
Hauptmann,  Hofmannsthal,  etc.  Lectures,  discussions,  papers.  Recitation 
3  hours.  Professor  Helen  Adolf 

Ger.  533.  Special  Studies  in  the  German  Short  Story  (3)  Emergence  and  de- 
velopment of  the  short  story  as  a  literary  form  in  Germany,  treating  differ- 
ent features  of  the  Novelle  and  the  Kurzgeschichte  from  Goethe  to  con- 
temporary writers.  Lectures,  discussions,  papers.  Recitation  3  hours. 

Professor  Herbert  Steiner 

Ger.  534.  Special  Studies  in  the  German  Novel  (3)  Particular  phases  of  the 
German  novel,  especially  of  the  Bildungsroman,  from  its  beginnings  to  the 
present;  novels  of  the  17th  century,  such  as  Grimmelshausen's  Simplicissi- 
mus,  and  those  by  succeeding  writers,  such  as  Wieland,  Goethe,  Jean  Paul, 
Novalis,  Keller,  Fontane,  Thomas  Mann,  Ricarda  Huch,  Kafka,  and  Wer- 
fel.  Lectures,  discussions,  papers.  Recitation  3  hours.  Professor  Helen  Adolf 

Ger.  551.  Middle  High  German  (3)  Extensive  reading  of  texts;  characteris- 
tics of  the  various  dialects.  Lectures,  discussions,  papers.  Recitation  3  hours. 

Professor  A.  F.  Bufiington 


80  The  Pennsylvania  State  College 

Ger.  552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special 
treatment  of  the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Read- 
ing of  works  written  before  1100  A. D.  Papers.  Recitation  3  hours. 

Professor  A.  F.  Buffington 

Ger.  553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible 
translation.  Suitable  also  for  advanced  students  in  English.  Papers.  Recita- 
tion 3  hours.  Professor  Helen  Adolf 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Ger.  400.  Proseminar  in  Bibliography  and  Methods  of  Research  (2) 

Professor  P.  A.  Shelley 
Ger.  401.  History  of  the  German  Language  (3) 

Professor  A.  F.  Buffington 

Ger.  421.  German  Literature  in  the  18th  Century  (3) 

Professor  A.  F.  Buffington 

Ger.  422.  German  Literature  in  the  19th  Century  (3) 

Professor  Helen  Adolf 

Ger.  423.  German  Literature  of  the  20th  Century  (3) 

Professor  Herbert  Steiner 

Ger.  443.  Literary  Relations  of  Germany  with  England  and  America  (3) 

Professor  P.  A.  Shelley 


GREEK 

i 
Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 

Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical  Languages 
will  offer  graduate  work;  but  not  more  than  one  of  the  following  courses  will  ordinarily  be 
given  in  any  one  semester.  Prospective  students  should  confer  with  the  department  before 
registration. 

Greek  500.  Greek  Composition  (2)  Translation  of  extended  narrative  pas- 
sages into  Attic  Greek;  a  thorough  review  of  forms  and  syntax;  attention  to 
the  rhetorical  elements  of  the  language.  Recitation  2  hours. 

Professor  R.  E.  Dengler 

In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Greek  41  IS.  Essentials  of  Greek  (3) 

Greek  421.  Greek  Tragedy  (3)  Professor  R.  E.  Dengler 

Greek  422.  Greek  Comedy  (3)  Professor  R.  E.  Dengler 

Greek  423.  Attic  Orators  (3)  Professor  R.  E.  Dengler 

Greek  424.  Greek  History  or  Philosophy  (3)  Professor  R.  E.  Dengler 

Greek  427.  New  Testament  Greek  (3)  Professor  R.  E.  Dengler 
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HEALTH  EDUCATION 

Consult  Professor  Lloyd  M.  Jones,  M.A.,  Ph.D. 

Health  Ed.  501.  Health  Implications  in  the  Growth  and  Development  of 
School  Children  (3)  New  concepts  of  child  growth;  factors  influencing 
growth  and  development  of  school  children;  medical  inspection  and  exam- 
ination; preschool  program;  early  habit  formations;  mental  hygiene;  co- 
operation of  parents,  teachers,  and  children;  educative  programs.  Prerequi- 
site: Health  Ed.  215.  Professor  A.  F.  Davis 

Health  Ed.  505.  Advanced  Techniques  in  Health  Education  (3)  Prerequi- 
sites: Health  Ed.  215,  399,  Psy.  437.  Professor  A.  F.  Davis 

Health  Ed.  572.  Tests  and  Measurements  in  Health  Education  (3)  Critical 
study,  evaluation,  and  demonstration  of  tests  and  measures  of  health  educa- 
tion; statistical  computations  of  data.  Prerequisites:  Phys.  Ed.  490,  Health 
Ed.  215,  399.  Professor  F.  J.  Bedenk 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Health  Ed.  403.  First  Aid,  Athletic  Conditioning,  and  Training  (3)     Fee  $1.50. 

Mr.  S.  P.  Fogg 
Health  Ed.  405.  Recent  Developments  in  Public  Health  Education  (3-6) 

Professor  A.  F.  Davis 
Health  Ed.  406.  Recent  Developments  in  School  Health  Education  (3) 

Professor  A.  F.  Davis 
Health  Ed.  407.  Advanced  Personal  and  Public  Health  (3) 

Professor  A.  F.  Davis 
Health  Ed.  411.  Safety  Education  in  the  Schools  (3) 

Professor  C.  D.  Werner 
Health  Ed.  427.  Health  Factors  in  the  Development  of  the  Adolescent  (3) 

Professor  A.  F.  Davis 

Health  Ed.  453,  453X.  Organization  and  Administration  of  Health  Education 

(3)  Professor  A.  F.  Davis 

Health  Ed.  455S.  Relationships  of  Health  Education  to  the  Exact  Sciences  (3) 

Health  Ed.  456.  Advanced  Techniques  in  Rural  School  Health  (3) 

HISTORY 

Professor  Burke  M.  Hermann,  M.A. 
Chairman,  Administrative  Committee 

Hist.  500.  Seminar  in  American  History  (3-6)     Subject  to  be  announced. 

Professors  W.  H.  Gray,  B.  M.  Hermann,  P.  S.  Klein 

Hist.  506.  The  Diplomatic  Background  of  the  World  War,  1871  to  1914  (3) 

Prerequisites:  Hist.  18,  19.  Professors  J.  E.  Gillespie,  J.  P.  Selsam 

Hist.  507.  The  Reform  Movement  in  Modern  England,  1832  to  the  Present 

(3)  Professors  J.  E.  Gillespie,  A.  G.  Pundt 

Hist.  508.  Studies  in  European  History,  1600-1789  (3) 

Professors  J.  P.  Selsam,  J.  E.  Gillespie 
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Hist.  509.  The  French  Revolution  and  Napoleonic  Era,  1789-1815  (3) 

Professor  J.  E.  Gillespie 

Hist.  511.  Seminar  in  European  History  (3-6) 

Professors  J.  E.  Gillespie,  J.  P.  Selsam,  A.  G.  Pundt 

Hist.  512.  Studies  in  Pennsylvania  History  (3-6)  Professor  P.  S.  Klein 

Hist.  515.  Studies  in  Southern  History  (3)  Professor  P.  S.  Klein 

Hist.  520.  The  American  Revolution,  1763-1783  (3)     Prerequisites:  Hist.  20, 
21.  Professor  B.  M.  Hermann 

Hist.  529.  Cultural  History  of  the  Early  Middle  Ages  (3) 

Hist.  532.  Studies  in  Medieval  Civilization  (3) 

Hist.  533.  Studies  in  the  History  of  the  United  States,  1829-1850  (3) 

Professor  P.  S.  Klein 

Hist.  534.  The  Civil  War  and  Reconstruction,   1860-1877  (3)     Prerequisites: 

Hist.  20,  21.  Recitation  3  hours.      Professors  P.  S.  Klein,  B.  M.  Hermann 
Hist.  536.  Studies  in  the  History  of  the  United  States,  1877-1900  (3) 
Hist.  538.  Studies  in  the  History  of  Foreign  Relations  of  the  United  States, 

1492  to  the  Present  (3) 
Hist.  562.  Seminar  in  Latin-American  History  (3-6)     Prerequisites:  Hist.  22, 

23. 
Hist.  563.  Studies  in  the  History  of  the  Caribbean  Area  (3)     Prerequisites: 

Hist.  22,  23.  Lecture  3  hours. 
Hist.  564.  Mexico  in  the  Twentieth  Century  (3)     Prerequisites:  Hist.  22,  23. 

Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 

under  the  restrictions  in  force: 

Hist.  406.  History  of  American  Labor  (3) 

Hist.  418.  The  Age  of  the  Reformation  (3)     To  alternate  with  Hist.  447. 

Professor  J.  P.  Selsam 
Hist.  419,  419X.  Recent  European  History  (3) 

Professors  J.  E.  Gillespie,  K.  Forster 

Hist.  421,  42 IX.  Recent  American  History  (3) 

Professors  B.  M.  Hermann,  K.  Forster 

Hist.  422.  History  of  the  American  Frontier  (3) 

Hist.  423.  The  Formative  Period  of  American  History  (3) 

Professor  P.  S.  Klein 
Hist.  437.  The  Middle  Ages  from  Constantine  to  the  Crusades  (3) 
Hist.  438.  The  Middle  Ages  from  the  Crusades  to  the  Renaissance  (3) 
Hist.  441.  Recent  and  Contemporary  History  of  Great  Britain  (3) 
Hist.  443.  History  of  Modern  Russia  (3) 

Hist.  444.  Eastern  Europe  in  Modern  Times  (3)  Professor  J.  P.  Selsam 

Hist.  445.  The  Age  of  Discovery  (3)  Professor  J.  E.  Gillespie 

Hist.  446.  The  Development  of  the  British  Empire  (3) 

Professor  J.  E.  Gillespie 

Hist.  447.  Economic  Development  of  Modern  Europe  Since   1750  (3)     To 

alternate  with  Hist.  418.  Professor  A.  G.  Pundt 
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Hist.  448.  Social  and  Cultural  History  of  Modern  Europe  (3) 

Professor  J.  P.  Selsam 
Hist.  450.  Economic  Development  of  Colonial  America,   1607-1783  (3)     To 

alternate  with  Hist.  451.  Professor  B.  M.  Hermann 

Hist.  451.  Social  and  Cultural  History  of  Colonial  America,   1607-1783   (3) 

To  alternate  with  Hist.  450.  Professor  B.  M.  Hermann 

Hist.  452.  Social  and  Cultural  History  of  the  United  States  Since  1783  (3) 

Professor  P.  S.  Klein 
Hist.  460.  Latin  America  and  the  United  States  (3)  Professor  W.  H.  Gray 
Hist.  461.  Social  and  Cultural  History  of  Latin  America  (3)     To  alternate 

with  Hist.  460.  Professor  W.  H.  Gray 

HOME  ECONOMICS 

Professor  Grace  M.  Henderson,   Ph.D. 
Director  of  Home  Economics 

Home  Ec.  500.  Nutrition  Seminar  (3)  Selected  topics  and  recent  advances 
in  nutrition.  Prerequisite:   Home  Ec.  402.  Seminar  3  hours. 

Professor  Ina  Padgett 

Home  Ec.  501.  Individual  Food  Problems  (2-6)  Intensive  study  of  specific 
problems  in  food  preparation.  Prerequisite:  Home  Ec.  434.  Conference  1 
hour,  practicum  5  hours.  Fee  $3  per  credit.  Professor  G.  M.  Olson 

Home  Ec.  502.  Problems  in  Institutional  Administration  (3-6)  Individual 
study  of  problems  in  institutional  administration.  Prerequisites:  Home  Ec. 
310,  330,  426.  Lecture  2  hours;  practicum,  individual  field  work. 

Professor  E.  A.  Atkinson 

Home  Ec.  503.  Diet  in  Diseases  (3)  Reports  and  discussions  of  the  problems 
of  adaptation  of  diet  to  disorders  of  nutrition.  Prerequisite:  Home  Ec.  402. 
Lecture  3  hours.  Professor  R.  L.  Pike 

Home  Ec.  504.  Field  Work  in  Nutrition  (2-4)  Field  problems  planned  to 
meet  needs  of  individual  students.  Prerequisite:  Home  Ec.  402.  Hours  and 
problems  to  be  arranged. 

Home  Ec.  505v.  Practicum  in  Teaching  Home  Economics  in  the  Secondary 
School  (3-6)  Projects  in  home  economics  education  which  may  be  carried 
out  in  the  school  In  which  the  teacher  is  regularly  employed.  Conference 
and  practicum  hours  to  be  arranged.  Professor  J.  D.  Amberson 

FJome  Ec.  506,  508v,  506vX.  Current  Developments  in  Education  in  Relation 
to  Home  Economics  (3)  Opportunity  for  home  economists  to  study  newer 
developments  in  education.  Prerequisite:  one  year  of  teaching  experience 
in  home  economics.  Lecture  3  hours. 

Professor  J.  D.  Amberson  or  D.  E.  Ekstrom 

Home  Ec.  507.  Research  in  Home  Economics  (credit  as  arranged)  Original 
studies  in  the  field  oi  student's  major  interest.  Prerequisite:  graduation  from 
four-year  curriculum  in  home  economics.  Conference  and  practicum  hours 
to  be  arranged. 

Home  Ec,  508.  Parental  Education  (3)  Discussion  and  use  of  methods,  ex- 
periences, and  programs  which  can  be  used  effectively  to  help  parents  in 
dealing  with  problems  of  parent-child  relationships.  Prerequisites:  Home 
Ec.  429,  430.  Lecture  3  hours.  Professor  W.  L.  Morgan 
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Home  Ec.  509v,  509vX.  Curriculum  Workshop  in  Family  Life  Education  (3) 

Laboratory  course  in  problems  of  curriculum  building;  individual  problems 
in  this  field;  frequent  individual  and  group  conferences.  Prerequisite:  one 
year's  experience  in  teaching  home  economics. 

Professor  J.  D.  Amberson  or  H.  M.  Hatcher 

Home  Ec.  510v.  The  Supervision  of  Home  Economics  Teaching  (2-6)     For 

teachers  of  home  economics  desiring  to  qualify  as  city,  county,  or  student 
teacher  supervisors.  Prerequisite:  graduation  from  four-year  teacher  training 
curriculum  and  two  years'  teaching  experience  in  home  economics. 

Professor  J.  D.  Amberson,  H.  M.  Hatcher,  or  M.  E.  Riegel 

Home  Ec.  511.  Problems  in  Relation  to  Clothing  Consumption  (3)  Prob- 
lems connected  with  the  manufacture  and  consumption  of  clothing;  inter- 
relation of  the  textile  and  clothing  trades  with  other  industries.  Prerequisite: 
Home  Ec.  301.  Lecture  3  hours.  Professor  R.  E.  Graham 

Home  Ec.  514.  Economic  and  Nutritional  Phases  of  Menu  Planning  (2-4) 

Food  expenditures  in  relation  to  nutritional  value  and  income.  Prerequisites: 
Home  Ec.  402,  Econ.  14.  Professor  E.  W.  W.  Dye 

Home  Ec.  515,  515v,  515vX.  The  Teaching  of  Child  Development  and  Family 

Relationships  (3)  Methods  of  selection  and  presentation  of  subject  matter 
basic  to  understanding  the  development  of  children,  and  the  attitudes,  emo- 
tions, and  relationships  within  the  family.  Not  open  to  students  having  credit 
for  Home  Ec.  482.  Prerequisite:  6  credits  in  child  development  and  family 
relationships.  Professor  W.  L.  Morgan 

Home  Ec.  516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review 
of  problems  and  techniques  of  research  in  home  economics.  Required  of  all 
graduate  students  in  home  economics. 

Home  Ec.  517.  Thesis  (115)  Conferences  and  assignments  in  connection 
with  the  preparation  of  the  required  thesis. 

Home  Ec.  518v.  Evaluation  in  Family  Life  Education  (3)  Methods  of  eval- 
uating progress  toward  goals  in  home  economics  education  and  the  use  of 
findings  in  program  planning  and  revision.  Professor  H.  M.  Hatcher 

Home  Ec.  519.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating, 
and  presenting  data  concerning  household  commodities.  Intended  for  those 
who  teach  home  economics  in  high  schools  or  colleges  or  who  have  charge 
of  adult  classes  in  this  field.  Prerequisite:  graduation  from  a  four-year  home 
economics  curriculum. 

Home  Ec.  520.  Techniques  in  Human  Nutrition  Research  (3)  The  more 
usual  techniques  employed  by  the  research  worker  in  human  nutrition,  ac- 
companied by  directed  experience  in  their  use  and  interpretation.  Prerequi- 
site or  concurrent:  Home  Ec.  500.  Lecture  2  hours,  practicum  3  hours. 

Home  Ec.  521,  521v.  Home  Economics  Education  Seminar  (2-3)  Selected 
topics  and  recent  developments  in  education  for  family  living.  Conferences 
and  guidance  relative  to  individual  research  problems. 

Professor  J.  D.  Amberson,  H.  M.  Hatcher,  or  D.  E.  Ekstrom 

Home  Ec.  522.  Advanced  Dress  Design  (3)  Draping  of  garments  difficult  in 
type  and  distinctive  in  design;  survey  of  literature  in  dress  design.  Prerequi- 
sites: Art  56,  Home  Ec.  401.  Conference  1  hour,  practicum  5  hours.  Fee  $2. 

Professor  A.  E.  Boyd 

Home  Ec.  523.  Advanced  Fitting  and  Pattern  Study  (3)  Application  of  the 
principles  involved  in  altering  patterns  and  fitting  garments  to  give  students 
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freedom  in  designing  and  ability  to  deal  with  difficult  fitting  problems.  Pre- 
requisite: Home  Ec.  201.  Lecture  1  hour,  practicum  5  hours.  Fee  $3. 

Professor  M.  E.  Westgate 

Home  Ec.  524.  Economic  Problems  of  the  Household  (3)  Economic  prob- 
lems of  the  present-day  family;  special  emphasis  upon  factors  in  household 
production,  use  of  money  income,  and  standards  of  living.  Prerequisites: 
Home  Ec.  439,  Econ.  14.  Lecture  3  hours.  Professor  M.  B.  Allgood 

Home  Ec.  525,  525v.  Home  Economics  and  American  Society  (3)  Family  life 
education  in  relation  to  a  democratic  culture;  emphasis  upon  the  interre- 
latedness  of  socioeconomic  problems  and  the  American  family. 

Professor  D.  E.  Ekstrom 

Home  Ec.  526,  526v.  The  Community  Program  in  Family  Life  Education  (2-3) 
Ways  of  discovering  community  needs  and  resources;  methods  in  developing 
the  community  program  in  family  living;  leadership  education  for  the  lay 
member  of  the  community. 

Home  Ec.  528.  Home  Management  Supervision  (2-3)  Evaluation  of  objec- 
tives and  techniques  in  the  organization,  supervision,  and  teaching  of  the 
home  management  house  experience.  Prerequisite:  Home  Ec.  439.  Recita- 
tion 2  or  3  hours.  Professor  M.  B.  Allgood 

Home  Ec.  530.  Seminar  in  Foods  (3-6)  Readings  and  reports  on  recent  find- 
ings in  food  research. 

Home  Ec.  531,  531  v.  Research  in  Home  Economics  Education  (1-6)  Investi- 
gation in  home  economics  education.  Individual  conferences  on  research. 

Professor  J.  D.  Amberson,  H.  M.  Hatcher,  or  D.  E.  Ekstrom 

Home  Ec.  532,  532v.  Curriculum  in  Family  Life  Education  (3)  Planning  the 
school-home-community  curriculum  in  family  living  in  the  light  of  the  im- 
mediate social,  economic,  and  educational  outlook. 

Home  Ec.  534.  Nutrition  of  Children  (3)  The  nutritional  needs  of  the  nor- 
mal child  during  prenatal  life,  infancy,  and  childhood.  Prerequisites:  Agr. 
Biochem.  35,  Home  Ec.  402.  Professor  Ina  Padgett 

Home  Ec.  536.  Children  in  Postwar  Families  and  Communities  (3)  Postwar 
family  and  community  situations  influencing  the  development  of  children; 
the  role  of  parents  and  teachers  in  helping  individual  children  make  satis- 
factory adjustments.  Prerequisites:  Home  Ec.  429,  430,  or  2  courses  in  psy- 
chology. Lecture  3  hours.  Professor  W.  L.  Morgan 

Home  Ec.  537.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual 
directed  study,  investigation,  and  practice  in  selected  phases  of  textiles  and 
clothing.  Prerequisites:  Home  Ec.  102,  201.  Lecture  hours  to  be  arranged. 

Home  Ec.  538.  Tailoring  (3)  The  construction  of  tailored  garments  for  wom- 
en and  children  from  new  and  renovated  materials.  Prerequisites:  Home 
Ec.  102,  201.  Lecture  1  hour,  practicum  5  hours.  Fee  $2. 

Professor  M.  E.  Westgate 

Home  Ec.  539.  The  Fashion  World  (3)  The  development  of  fashion  through- 
out the  ages;  relationship  of  present-day  fashions  and  practices  to  previous 
periods.  Prerequisites:  Home  Ec.  102,  301.  Lecture  3  hours. 

Professor  R.  E.  Graham 

Home  Ec.  540.  Seminar  in  Child  Development  (1-6)  Readings  and  reports 
on  recent  findings  in  child  development.  Prerequisites:  Home  Ec.  429,  430, 
or  Psy.  411  or  425.  Lecture  hours  to  be  arranged.  Professor  W.  L.  Morgan 
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Home  Ec.  541.  Art  in  the  Environment  (3)  Approach  based  upon  human 
needs  with  consideration  of  materials  in  the  light  of  their  use  in  home  living. 
Prerequisite:  Art  76  or  Art  Ed.  5  or  Home  Ec.  400.  Lecture  2  hours,  practi- 
cum  2  hours.  Fee  $3. 

Home  Ec.  542.  Food  Problems  (3)  Readings  and  discussion  of  selected  food 
problems. 

Home  Ec.  543.  Home  Management  in  Relation  to  Family  Living  (3)  Ways 
in  which  families  manage;  an  opportunity  to  work  with  families  in  the  solu- 
tion of  their  management  problems  as  a  means  of  helping  the  student  clar- 
ify her  thinking  in  relation  to  the  entire  field  of  family  management.  Pre- 
requisite: 6  credits  of  home  management  or  family  economics  courses  in 
home  economics.  Professor  D.  E.  Wiesendanger 

Home  Ec.  544.  Special  Problems  in  House  Management  (3)  Specific  man- 
agement problems,  such  as  social,  financial,  and  material,  including  the  de- 
velopment of  college  level  teaching  aids.  Prerequisite:  6  credits  of  home  man- 
agement or  family  economics  courses  in  home  economics. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Home  Ec.  400,  400X.  Home  Furnishing  Problems  (3)     Fee  $3. 

Professor  A.  G.  Gardner 
Home  Ec.  401.  Dress  Design  (3)     Fee  $3.  Professor  A.  E.  Boyd 

Home  Ec.  402.  Nutrition  (4)     Fee  $5.     Professors  Ina  Padgett,  R.  L.  Pike 
Home  Ec.  403.  Theories  and  Techniques  for  Commercial  Demonstrators  (2) 

Fee  $5.  Professor  E.  V.  Harding 

Home  Ec.  404v.  Home  Furnishing  Teaching  Problems  (3)     Fee  $2. 
Home  Ec.  405.  Marriage  and  Family  Relationships  (3) 

Professor  M.  S.  McDowell 
Home  Ec.  406v.  Teaching  Aids  in  Family  Life  Education  (14)     Fee  $2  per 

credit.  Professor  M.  E.  Riegel 

Home  Ec.  408.  Equipment  for  Institutions  (3) 

Home  Ec.  409.  Elements  of  Diet  in  Disease  (3)  Professor  R.  L.  Pike 

Home  Ec.  410.  Tea  Room  Management  (3)     Fee  $5.       Miss  A.  L.  Hummel 
Home  Ec.  415v,  415vX.  The  Teaching  of  Homemaking  (2) 
Home  Ec.  416v,  416vX.  Administering  the  Homemaking  Program  (2) 
Home  Ec.  426.  Institution  Marketing  (3) 
Home  Ec.  427,  427v,  427vX.  Family  Life  Education  (3) 

Professor  M.  E.  Riegel  or  D.  E.  Ekstrom 
Home  Ec.  429,  429X.  Child  Development  (3)  Professor  D.  J.  Avery 

Home  Ec.  430.  Observation  and  Experience  in   Nursery  School  (1-4)     Fee 

$1.50  per  credit. 
Home  Ec.  432.  Diet  Therapy  (3)  Professor  Ina  Padgett 

Home  Ec.  434.  Experimental  Cookery  (1-6)     Fee  $3  per  credit. 

Professor  G.  M.  Olson 
Home  Ec.  437a,b,cS.  School  Cafeteria  Problems  (1-3)     Units  A,  B,  C.  1  credit 

per  unit. 
Home  Ec.  438.  School  Cafeteria  (2-4)     Fee  $5  if  practicum  is  taken. 
Home  Ec.  439.  Home  Management  (2)  Professor  M.  B.  Allgood 
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Home  Ec.  440,  440X.  Study  of  Later  Childhood  (3)     Professor  D.  J.  Avery 

Home  Ec.  441.  Nursery  School  Organization  (3) 

Home  Ec.  442.  Resident  Experience  in  Horne  Management  (3)     Fee  equiva- 
lent of  board  and  one-half  of  double  room  in  Frances  Atherton  Hall. 

Home  Ec.  443,  443v,  443vX.  Adult  Homemaking  Education  (3) 

Professor  R.  H.  Cook 

Home  Ec.  444.  The  Art  and  the  Crafts  in  the  Homemaking  Program  (3-6) 
Fee  $3.  Professor  A.  G.  Gardner 

Home  Ec.  450.  Problems  in  Household  Equi£>ment  (1-6)     Fee  $2  per  credit. 

Professor  M.  B.  Allgood 

Home  Ec.  460,  460v.  Recent  Findings  in  Home  Economics  (2-3) 

Home  Ec.  461.  Institution  Administration  (3) 

Home  Ec.  462.  Institution  Experience  (3) 

Home  Ec.  463v.  Senior  Seminar  (1) 

Home  Ec.  465v.  Student  Teaching  (1-3) 

Home  Ec.  466v.  Student  Teaching  (9) 

Home  Ec.  467.  Food  Preservation  (1-2)     Fee  50c. 

Home  Ec.  468.  Family  Nutrition  (3)  Professor  Ina  Padgett 

Home  Ec.  470.  Housing  the  Family  (2-3)  Professor  D.  E.  Wiesendanger 

Home  Ec.  472.  Clothing  Conservation  (2-3)     Fee  $2. 

Home  Ec.  473.  Home  Arts  in  the  Adult  Program  (3)     Fee  $3. 

Professor  A.  G.  Gardner 

Home  Ec.  474,  474v.  Teaching  Home  Nursing  (1) 

Home  Ec.  475.  Teaching  Nutrition  to  Boys  and  Girls  (3) 

Home  Ec.  477.  Family  Management  (3) 

Home  Ec.  480.  Advanced  Foods  (3)     Fee  $10.  Professor  E.  V.  Harding 

Home  Ec.  481.  Educational  Methods  with  Preschool  Children  (2) 

Professor  M.  E.  Keyes 

Home  Ec.  482.  Education  Procedures  in  Child  Development  and  Family  Re- 
lations (3)  Professor  W.  L.  Morgan 

HORTICULTURE 

Professor  Warren  B.  Mack,  M.S.,  Ph.D. 

Head  of  the  Department 

Hort.  500.  Ecology  of  Fruit  Plants  (3)  The  factors  limiting  the  distribution 
and  intensity  of  culture  of  fruit  species  and  varieties,  and  the  effect  of  en- 
vironmental factors  on  cultural  practices.  Conference  3  hours. 

Professor  R.  D.  Anthony 
Hort.  501.  Pomology  Research  (2-12)     A  continuation  of  work  covered  in 
Hort.  445.  A  more  extended  study  of  the  methods  used  in  the  more  valuable 
contributions  to  pomology.  Conferences  and  reports. 

Professor  R.  D.  Anthony 
Hort.  503.  Experimental  Plant  Breeding  (3-6)     Problems  based  mainly  on 
the  research  work  of  the  department,  with  a  review  of  experimental  meth- 
ods and  literature.  Prerequisite:  Hort.  444.  Conference. 

Professor  R.  E.  Larson 
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Hort.  504.  Vegetable  Gardening  Research  (2-12)  To  be  preceded  by  or  to 
accompany  Hort.  424.  Students  are  assigned  minor  phases  of  the  research 
program  of  the  department.    Conference  and  reports  3  hours. 

Professor  M.  L.  Odland 

Hort.  506.  Nutrition  of  Fruit  Plants  (3-6)  The  student  is  assigned  a  minor 
phase  of  the  research  work  of  the  department.  Conferences  and  reports. 

Professor  R.  D.  Anthony 

Hort.  507.  Plant  Breeding  Research  (3-6)  A  critical  review  of  the  breeding 
projects  of  the  department,  with  original  investigations.  Prerequisite:  Hort. 
444.  Conference  and  reports.  Professor  R.  E.  Larson 

Hort.  508.  Nutrition  of  Vegetable  Crops  (3-6)  Research  of  the  department, 
with  original  research  on  assigned  problems.  Conference  and  reports. 

Professor  W.  B.  Mack 

Hort.  511.  Problems  in  Fruit  Propagation  (3-6)  The  student  is  assigned 
minor  phases  of  the  department's  research  program  in  this  field.  Confer- 
ence and  reports.  Professor  R.  D.  Anthony 

Hort.  512.  Fruit  and  Vegetable  Storage  Research  (2-4)  Problems  in  the  con- 
struction and  operation  of  common  and  refrigerated  storage  for  fruits  and 
vegetables.  Professors  F.  N.  Fagan,  W.  B.  Mack 

Hort.  513.  Research  in  Ornamental  Horticulture  (2-12)  A  critical  study  of 
research  in  floriculture  or  nursery  practice  at  this  and  other  institutions, 
particularly  the  interpretation  of  results.  Students  are  assigned  minor  phases 
of  the  research  program  of  the  department.  Professor  E.  I.  Wilde 

Hort.  514.  Problems  in  the  Propagation  of  Ornamental  Plants  (3-6)  The  ef- 
fects of  rooting  media,  temperature,  age  of  wood,  presence  of  leaves,  and 
chemical  stimuli  upon  the  rooting  response  of  cuttings;  the  optimum  temp- 
erature for  after-ripening  and  the  germination  of  seeds;  root  stocks. 

Professor  R.  P.  Meahl 

Hort.  515.  Ecology  of  Ornamental  Plants  (3)  The  interrelation  of  ornamen- 
tal plants  and  their  environments,  with  emphasis  on  autecology. 

Professor  E.  I.  Wilde 

Hort.  517.  Horticulture  Seminar  (1)  A  review  of  current  research  publica- 
tions in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned 
topics.  Conference  1  hour  weekly. 

Hort.  518.  Research  Problems  in  Landscape  Horticulture  (3-6)  Selected  prob- 
lems to  be  assigned  for  original  investigation  in  the  creation,  conservation, 
or  management  of  planted  areas.  Prerequisite:  Hort.  455.  Lecture  2  hours, 
practicum  hours  variable.  Professor  J.  R.  Bracken 

Hort.  519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester) 
A  review  of  current  research  publications  on  the  genetics  of  horticultural 
crops.  Each  student  presents  one  or  more  reviews  of  literature  on  assigned 
topics.  Conference  1  hour  weekly. 

Hort.  520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semester) 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 
Conference  1  hour  weekly. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Hort.  420.  Vegetable  Canning  Crops  (3)  Professor  M.  L.  Odland 

Hort.  423.  Advanced  Fruit  and  Vegetable  Processing  (3) 
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Hort.  424.  Principles  of  Olericulture  (3-6)  Professor  M.  L.  Odland 

Hort.  427.  Principles  of  Floriculture  (3-6)     Fee  $2. 

Hort.  444.  Advanced  Plant  Breeding  (3-6)     Fee  $1.    Professor  R.  E.  Larson 
Hort.  445.  Principles  of  Pomology  (3-9)  Professor  F.  N.  Fagan 

Hort.  453.  Nursery  Principles  and  Practice  (3-6)         Professor  R.  P.  Meahl 
Hort.  454.  Planting  Design  (3)     Fee  $1.50.  Professor  J.  R.  Bracken 

Hort.  455.  Planting  Design  (3-6)     Fee  $1.50.  Professor  J.  R.  Bracken 

Hort.  460.  Landscape  Horticultural  Projects  (3-6)     Fee  $1.50. 

Professor  J.  R.  Bracken 

Hort.  461.  Park,  Cemetery,  and  Institutional  Grounds  Administration  (3-6) 
Fee  $1.50.  -  Professor  J.  R.  Bracken 

HOTEL  ADMINISTRATION 

Professor  Grace  M.  Henderson,  Ph.D. 
Director  of  Home  Economics; 

Professor  Esther  A.  Atkinson,  M.S. 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions 
in  force: 

H.A.  415.  Hotel  Promotion  (2) 

H.A.  440.  Hotel  Operational  Liabilities  (2) 

H.A.  445.  Hotel  Organizataion  and  Operation  (3) 

INDUSTRIAL  EDUCATION 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 
Head  of  the  Department 

Ind.  Ed.  501v.  Seminar  in  Vocational  Education  (1-12)     Conferences,  investi- 
gations, and  discussion  for  advanced  students  and  mature  persons  who  have 
had  experience  as  teachers,  supervisors,  or  administrators  with  one  or  more 
phases  of  vocational  education.  Conference  1  to  12  hours. 
Unit  A.  Curriculum  Construction    (2-3). 
Unit  B.  Testing  and  Grading   (2-3). 
Unit  C.  Vocational  Technical  Education    (2-3). 
Unit  D.  Adult  Education   (2-3). 

Ind.  Ed.  506v,  506vX.  Administration  of  Vocational  Education  (1-6)  The  job 
of  the  local  director  of  industrial  education  with  major  emphasis  upon  mat- 
ters of  vital  importance  in  organizing  and  developing  city  and  other  local 
programs  of  industrial  education.  Prerequisite:  6  semester  hours  in  industrial 
education  or  valid  director's  certificate,  equivalent  training  and  experience. 
Lecture  2  to  6  hours. 

Ind.  Ed.  510v,  510vX.  Vocational  Education  for  Administrators  (2-3)  Design- 
ed for  school  administrators  and  supervisors  who  desire  an  understanding 
of  the  basic  distinction  between  practical  arts  education  and  vocational  edu- 
cation; and  who  wish  to  familiarize  themselves  with  the  underlying  princi- 


90  The  Pennsylvania  State  College 

pies,  essential  philosophy,  valid  objectives,  and  accepted  methods  effective  in 
organizing,  supervising,  and  administering  vocational  education  programs. 
Prerequisite:  Ind.  Ed.  lv  or  trade  or  teaching  experience.  Lecture  2  hours. 

Ind.  Ed.  550v.  Research  in  Vocational  Education  (1-12)  Research  techniques 
in  vocational  education  and  research  problems  in  connection  with  work  of 
evening,  part-time,  or  day  vocational  industrial  schools. 
Unit  A.  Research  Techniques  in  Vocational  Industrial  Education  (2-3). 
Unit  B.  Individual  Research  Problems  in  Vocational  Industrial  Educa- 
tion (1-10). 

Ind.  Ed.  555 v,  555vX.  Current  Problems  in  Vocational  Education  (1-6)  Re- 
cent trends  and  developments  in  part-time,  full-time,  and  evening  school 
education,  involving  critical  analysis  of  objectives,  content,  and  outcome, 
together  with  constructive  suggestions  for  improving  current  practice  where 
possible.  Lecture  3  to  6  hours. 

Unit  A.  Changing  Industrial,  Economic,  and  Social  Conditions    (1). 
Unit  B.  Policies  and  Program  of  the  American  Vocational  Association 

Unit  C  Federal  and  State  Vocational  Legislation,  Present  and  Pend- 
ing  (1). 

Unit  D.  Financing  Vocational  Education   (1). 

Unit  E.  Current  Administrative  Problems  in  Vocational  Education   (1). 

Unit  F.  Current  Administrative  Problems  in  Vocational  Education  (con- 
tinued)  (1). 

Ind.  Ed.  558v.  Frontier  Problems  in  Vocational  Industrial  Education  (2-3  per 
unit) 

Unit  A.  Federal  Legislation  (2-3). 

Unit  B.  Present-Day  Local  Personnel  and  Curriculum  Problems  (2-3). 
Unit  C.  State  and  Local  Supervision  and  Administration   (2-3). 

Ind.  Ed.  560v,  560vX.  Philosophy  of  Industrial  Education  (2-3)  Principles 
and  beliefs  upon  which  progressive  industrial  education  rests;  basic  con- 
cepts underlying  practical  arts  and  vocational  education;  literature  for  eval- 
uating instructional  practices  in  industrial  education.  Prerequisite:  12  hours 
in  industrial  education  or  teaching  experience. 

Ind.  Ed.  575.  575X.  Problems  in  Industrial  Arts  Education  (2-3)  Group  and 
individual  investigations  and  class  discussions  of  teaching  problems  of  in- 
dustrial arts  in  such  areas  as  departmental  and  subject  objectives,  subject 
matter,  projects,  methods  of  manual  and  informational  teaching,  aids  and 
devices,  selection  of  text  and  reference  materials,  personnel  organization, 
shop  management,  problem  pupils,  etc.  Prerequisite:  12  hours  of  industrial 
education. 

Ind.  Ed.  576.  Supervision  and  Administration  of  Industrial  Arts  Education 

(2-3)  How  to  organize,  supervise,  and  administer  functioning  programs  of 
industrial  arts;  the  duties  of  a  supervisor  and  director  of  industrial  arts; 
special  problems  of  supervision  and  administration  of  industrial  arts;  rela- 
tionships to  local,  state,  and  federal  educational  authorities;  correlating  in- 
dustrial arts  with  other  areas  of  learning.  Lecture  2  or  3  hours. 

Ind.  Ed.  577.  Testing  in  Industrial  Arts  (2-3)  Construction  of  informal  man- 
ipulative and  written   tests;  use  of  standardized  mechanical   aptitude  and 
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achievement  tests;  construction  and  use  of  rating  scales;  scoring  and  grad- 
ing; interpretation  of  test  results.  Prerequisites:  6  hours  in  graduate  courses 
in  industrial  arts  and  a  graduate  course  in  psychology.  Lecture  2  or  3  hours. 

Ind.  Ed.  578.  Research  in  Industrial  Arts  (1-12)     The  most  common  research 
techniques  used  in  industrial  arts,  and  individual  research  problems  in  in- 
dustrial arts.   Prerequisite:  6  hours  in  professional  courses  in  industrial  arts. 
Unit  A.  Common  Research  Techniques  in  Industrial  Arts    (2-3). 
Unit  B.  Individual  Research  Problems  in  Industrial  Arts   (1-10). 

Ind.  Ed.  579.  Master's  Thesis  in  Industrial  Arts  (1-6)  Conferences  and  as- 
signments relating  to  the  preparation  of  an  acceptable  thesis  in  industrial 
arts  for  the  Master  of  Science  or  Master  of  Education  degrees.  Prerequisite: 
6  hours  in  professional  courses  in  industrial  arts. 

Ind.  Ed.  580,  580X.  Seminar  in  Industrial  Arts  (2-9)  Directed  study,  investi- 
gation, or  research  in  study  of  selected  specific  fields  of  industrial  arts.  Re- 
ports and  constructive  criticism.  Primarily  for  graduate  students  majoring 
in  industrial  arts  education.  Prerequisite:  12  hours  in  industrial  education 
or  teaching  experience.  Lecture  2  to  6  hours. 

Ind.  Ed.  590v.  Master's  Thesis  in  Industrial  Education  (2-6)  Conferences  and 
assignments  relating  to  the  selection  and  preparation  of  an  acceptable  thesis 
for  the  degree  of  Master  of  Education  or  of  Master  of  Science. 

In  addition  to  these  courses,  the  follozving  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Ind.  Ed.  401v,  401vX.  History  of  Industrial  Education  (2-3) 
Ind.  Ed.  402v,  402vX.  Supervision  of  Vocational  Education  (2-3) 
Ind.  Ed.  403 v,  403 vX.  Supervised  Field  Work  (1-6) 
Ind.  Ed.  405v,  405vX.  Conference  Leader  Training  (2-3) 
Ind.  Ed.  407,  407X.  Industrial  Arts  Education  (2-3) 
Ind.  Ed.  408v,  408vX.  Occupations  (2-3) 
Ind.  Ed.  409v,  409vX.  Tests  and  Measurements  (2-3) 

Ind.  Ed.  410v,  410vX.  Influences  of  Modern  Industrial  Life  on  Industrial  Ed- 
ucation (2-3) 
Ind.  Ed.  412v,  412vX.  Special  Problems  in  Vocational  Education  (2-4) 
Ind.  Ed.  414v,  414vX.  Vocational  Educational  Guidance  (2-3) 
Ind.  Ed.  415v,  415vX.  Problems  in  Co-ordinating  Vocational  Education  (2-3) 
Ind.  Ed.  418v,  418vX.  Problems  in  Audio-Visual  Aids  in  Industrial  Education 
(2-3)     Fee  $1. 
Ind.  Ed.  420v,  420vX.  Occupational  Hygiene  (2-3) 
Ind.  Ed.  421,  42 IX.  Curriculum  Materials  in  Industrial  Arts  (2-3) 
Ind.  Ed.  427v,  427vX.  Advanced  Course  of  Study  Building  (2-3) 
Ind.  Ed.  430v,  430vX.  Safety  Education  for  Vocational  Teachers  (2-3) 
Ind.  Ed.  436v,  436vX.  Adult  Education  in  Industrial  America  (2-3) 
Ind.  Ed.  446v,  446vX.  Improvement  of  Instruction  in  Vocational  Education 
(2-4) 
Ind.  Ed.  450v,  450vX.  Shop  Layout  and  Management  (2-3) 
Ind.  Ed.  458v.  Emerging  Problems  in  Vocational  Education  (1-7) 
Ind.  Ed.  460.  Problems  in  Vocational  Rehabilitation  of  the  Handicapped  (1-6) 
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Unit  A.  The  Counseling  Interview  in  Vocational  Rehabilitation    (1-3) 

Unit  B.  Occupational  Information  and  Placement  Techniques  in  Voca- 
tional Rehabilitation    (1-3) 

Ind.  Ed.  470,  470X.  Problems  in  Senior  High  School  Industrial  Arts  (2-3) 


INDUSTRIAL  ENGINEERING 

Professor  Clarence  E.  Bullinger,  I.E.,  M.S. 
Head  of  the  Department 

I.E.  501.  Manufacturing  Methods  (2-8)  Special  projects  including  investiga- 
tion, experimentation,  design,  and  research  of  some  one  or  more  special 
types  of  manufacture.  Seminar  and  practicum.        Professor  C.  E.  Bullinger 

I.E.  502.  Management  Methods  (3)  Intensive  study  of  the  newer  phases  of 
scientific  management,  including  production  control  and  application  of 
Gantt  charts;  research  on  special  problems.  Seminar  and  practicum. 

Professor  C.  E.  Bullinger 

I.E.  503.  Personnel  Relations  (2-8)     Research  on  special  topics.  Seminar. 

Professor  C.  E.  Bullinger 

I.E.  505.  Graphical  Computation  (2-10)  The  construction  of  natural  and 
logarithmic  scales,  applications  of  various  co-ordinate  papers  and  construc- 
tion of  nomographic  or  alignment  charts;  determination  of  empirical  form- 
ulae from  engineering  data.  Seminar  and  practicum. 

Professor  M.  M.  Babcock 

I.E.  506.  Time  and  Motion  Study  (3)  Machine  data,  elementary  and  funda- 
mental machine  times;  determination  of  fatigue  curves;  design  of  Barth 
slide  rules;  micromotion  study  and  chart  plotting  of  micromotion  results; 
chronocyclegraph  study.  Seminar.  Professor  C.  A.  Anderson 

I.E.  507.  Standard  Costs  (3)  The  control  of  the  manufacturing  division  of  an 
industrial  enterprise  through  the  analysis  of  variances  between  standard 
costs  and  actual  costs  of  labor,  material,  and  expenses.  Prerequisite:  I.  E. 
401.  Seminar.  Professor  R.  A.  Hussey 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

I.E.  401.  Industrial  Accounts  (4)     Fee  50c.  Professor  R.  A.  Hussey 

I.E.  404.  Scientific  Management  (2)  Professor  C.  E.  Bullinger 

I.E.  406.  Factory  Planning  (2)     Fee  $1.50.  Professor  M.  M.  Babcock 

I.E.  409.  Personnel  Administration  (3)  Professor  G.  D.  Thomas 

I.E.  411.  Manufacturing  Budgets  (2)     Fee  50c.  Professor  R.  A.  Hussey 

I.E.  422a,b,c,d,e,f.  Industrial  Engineering  Problems  (2  per  unit) 

Professors  M.  M.  Babcock,  C.  E.  Bullinger 
C.  A.  Anderson,  R.  A.  Hussey,  G.  D.  Thomas 

I.E.  423.  Quality  Control  (23)  Professor  C.  E.  Bullinger 
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JOURNALISM 

Professor  Franklin  C.  Banner,  M .A. 

Head  of  the  Department 

The  following  course  may  be  taken  for  graduate  credit  under  the  restrictions 
in  force: 

Journ.  430S.  Supervision  and  Management  of  School  Publications  (3) 

LATIN 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 
Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical  Languages 
will  offer  graduate  work;  but  not  more  than  one  of  the  following  courses  will  ordinarily  be 
given  in  any  one  semester.  Prospective  students  should  confer  with  the  department  before 
registration. 

Latin  500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major 
forms  of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the 
lectures.  Professor  R.  E.  Dengler 

Latin  501.  Roman  Religion  and  Philosophy  (3)  Primitive  Roman  religious 
concepts;  their  growth  through  contact  with  more  mature  cultures;  the  de- 
velopment of  philosophic  thought  at  Rome;  the  social  and  political  status 
of  society  in  the  Roman  empire  in  relation  to  the  rise  of  Christianity.  Lec- 
tures and  reports.  Professor  F.  B.  Krauss 

Latin  502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscrip- 
tions; illustrative  exercises.  Professor  F.  B.  Krauss 

Latin  503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials, 
Roman  book  and  cursive  hands;  illustrative  exercises. 

Professor  R.  E.  Dengler 

Latin  504.  Roman  Topography  (3)  The  physical  development  of  the  city  of 
Rome;  its  walls,  aqueducts,  bridges,  streets,  fora,  public  buildings,  temples, 
etc.;  building  materials  and  methods  of  construction.  Lectures  and  reports. 

Professor  F.  B.  Krauss 

Latin  510.  Latin  Seminar  (3) 

Latin  518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under 
the  guidance  of  a  member  of  the  department.  Professor  R.  E.  Dengler 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Latin  428.  Lucretius:  Selections  from  the  "De  Rerum  Natura"  (3) 

Professor  F.  B.  Krauss 

Latin  429.  Quintilian:  Selections  from  the  "Institutio  Oratoria"  (3) 

Professor  F.  B.  Krauss 

Latin  431.  Juvenal:  Selections  from  the  Satires  (3)       Professor  F.  B.  Krauss 

Latin  436S.  Functional  Problems  in  Latin  (3) 

Latin  440a,b,c,dS.  College  Latin  (3-12) 
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LIBRARY  SCIENCE 

Consult  Librarian  Willard  P.  Lewis,  B.L.S.,  M.A. 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions 
in  force: 

Lib.  Sci.  403S.  Intermediate  Dictionary  Cataloguing  and  Subject  Headings 

(2-3) 
Lib.  Sci.  405S.  Intermediate  Reference  Work  and  Bibliography  (2-3) 
Lib.  Sci.  422S.  Intermediate  Classification  (2-3) 

MATHEMATICS 

Professor  Frederick  W.  Owens,  M.S.,  Ph.D. 

Head  of  the  Department 

Math.  500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the 
potential  function,  and  Lagrange's  equations.  Prerequisite:  Math.  419.  Lec- 
ture 3  hours. 

Math.  501.  Theory  of  Functions  of  a  Real  Variable  (3)  Theory  of  point  sets; 
of  continuous  and  discontinuous  functions  of  a  real  variable,  together  with 
the  study  of  their  derivatives  and  of  their  integrals  in  both  the  Riemann 
and  Lebesgue  sense.  Prerequisite:  Math.  421.  Lecture  3  hours. 

Math.  502.  Theory  of  Functions  of  a  Real  Variable  (3)  A  continuation  of 
Math.  501.  Lecture  3  hours. 

Math.  503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and 
integrals;  spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis 
on  their  applications.  Prerequisite:  Math.  431. 

Math.  505.  Integral  Equations  and  Their  Application  to  Mathematical  Physics 
(2)  The  solution  of  the  equations  of  Fredholm  and  Volterra,  together  with 
their  application  to  problems  of  geometry  and  analysis,  to  boundary  prob- 
lems in  physics,  etc.  Prerequisite:  Math.  405.  Lecture  2  hours. 

Math.  506.  Integral  Equations  and  Their  Application  to  Mathematical  Physics 
(2)     A  continuation  of  Math.  505.  Lecture  2  hours. 

Math.  508.  Theory  of  Functions  of  a  Complex  Variable  (3)  A  logical  de 
velopment  of  the  complex  number  system  and  the  fundamental  operations 
of  complex  numbers;  the  theory  of  analytic  functions  of  a  complex  variable. 
Prerequisites:  Math.  9,  11.  Lecture  and  exercises  3  hours. 

Math.  509.  Theory  of  Functions  of  a  Complex  Variable  (3)  Continuation  of 
Math.  508.  Lecture  and  exercises  3  hours. 

Math.  510.  Theory  of  Substitution  Groups  (2)  The  application  of  the  dieory 
of  algebraic  equations.  Lecture  2  hours. 

Math.  511.  Introduction  to  Higher  Algebra  (3)  Algebra  of  matrices,  deter- 
minants, bilinear  and  quadratic  forms.  Prerequisites:  Math.  9,  11.  Lecture 
and  exercises  3  hours. 

Math.  512.  Introduction  to  Higher  Algebra  (3)  A  continuation  of  Math. 
511.   Lecture  and  exercises  3  hours. 

Math.  513.  Advanced  Analytic  Geometry  (3)  Introduction  ol  homogeneous 
co-ordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite: 
Math.  30. 
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Math.  514.  Advanced  Analytic  Geometry  (3)     A  continuation  of  Math.  513. 

Math.  520.  Projective  Geometry  (3)  A  general  study  of  the  subject  from  the 
postulational  standpoint.  Prerequisite:  Math.  30.  Lecture  3  hours.  Alter- 
nate years  or  as  required. 

Math.  521.  Projective  Geometry  (3)  Continuation  of  Math.  520.  Lecture  3 
hours.  Alternate  years  or  as  required. 

Math.  522.  Metric  Differential  Geometry  (3)  The  usual  classical  treatment 
of  the  subject.  Prerequisite:  Math.  11  or  30. 

Math.  523.  Differential  Geometry  (3)     A  continuation  of  Math.  522. 

Math.  524.  Projective  Differential  Geometry  (3)  Study  of  the  classic  methods 
of  Wilcznski,  Lane,  Fubini,  etc.  Prerequisite:  Math.  514.  Lecture  3  hours. 

Math.  525.  Projective  Differential  Geometry  (3)  A  continuation  of  Math. 
524.  Lecture  3  hours. 

Math.  526.  Algebraic  Geometry  (3)  Involutions  on  rational  curves  and  re- 
lated topics.  Prerequisite:  Math.  514.  Lecture  3  hours. 

Math.  527.  Algebraic  Geometry  (3)  A  continuation  of  Math.  526.  Lecture 
3  hours. 

Math.  530.  Analysis  Situs  (3)  Combinatorial  analysis  situs  with  application, 
abstract  spaces,  continuous  curves,  and  the  theory  of  dimensionality.  Pre- 
requisite:  Math.  501. 

Math.  531.  Analysis  Situs  (3)     A  continuation  of  Math.  530. 

Math.  532.  Theory  of  Sets  (3)  Theory  of  abstract  sets;  cardinal  and  ordinal 
numbers;  sets  of  points  in  Euclidean  space  and  in  general  metric  space; 
theory  of  measure  with  applications  to  geometry  and  function  theory.  Pre- 
requisite: general  mathematical  maturity.  Lecture  3  hours. 

Math.  533.  Theory  of  Sets  (3)  Continuation  of  Math.  532.  Prerequisite: 
Math.  532.  Lecture  3  hours. 

Math.  534.  Theory  of  Algebraic  Numbers  (3)  An  introduction  to  the  num- 
ber theory  of  quadratic  fields,  with  a  study  of  the  theory  of  ideals  in  quad- 
ratic and  higher  fields,  with  application.  Prerequisite:  Math.  504. 

Math.  535.  Modern  Algebraic  Theories  (3)  Algebraic  invariants,  matrices, 
quadratic  and  Hermitian  forms,  Galois  theory  of  equations,  modular  sys- 
tems, etc.  Prerequisite:  general  mathematical  maturity.  Lecture  3  hours. 

Math.  536.  Modern  Algebraic  Theories  (3)  A  continuation  of  Math.  535. 
Lecture  3  hours. 

Math.  540.  Theory  of  Relativity  (3)  An  introduction  to  the  subject  by  a 
study  of  the  Riemann  Einstein  space.  Prerequisites:  Math.  405,  417,  431. 

Math.  541.  Theory  of  Relativity  (3)     A  continuation  of  Math.  540. 

Math.  550.  Mathematical  Logic  (3)  The  logical  basis  of  mathematics  and  its 
ultimate  nature.  Prerequisite:  general  mathematical  maturity.  Lecture  3 
hours. 

Math.  560.  Theory  of  Differential  Equations  (3) 

Math.  561.  Theory  of  Differential  Equations  (3)     Continuation  of  Math.  560. 

Math.  570.  Special  Topics  in  Geometry  (3-6) 

Math.  571.  Special  Topics  in  Analysis  (3-6) 

Math.  575.  Mathematics  Seminar  (2-6)  Selected  topics  from  recent  mathe- 
matical developments.  Prerequisite:  general  mathematical  maturity.  Lecture 
2  hours. 
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Math.  576.  Mathematics  Seminar  (2-6)  A  continuation  of  Math.  575.  Lec- 
ture 2  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Math.  401.  College  Geometry  (3) 

Math.  403.  Modern  Methods  in  Geometry  (3) 

Math.  404.  Theory  of  Numbers  (3) 

Math.  405.  Partial  Differential  Equations  (3) 

Math.  406.  Calculus  of  Variations  (3) 

Math.  409.  Theory  of  Probability  (3) 

Math.  410.  Statistical  Methods  (3) 

Math.  417.  Vector  Analysis  (3) 

Math.  419.  Analytical  Mechanics  (3) 

Math.  420.  Advanced  Calculus  (3) 

Math.  421.  Advanced  Calculus  (3) 

Math.  424.  Least  Squares  (2) 

Math.  425.  Curve  Fitting  (1) 

Math.  431.  Differential  Equations  (3) 

Math.  440.  Theory  of  Equations  (3) 

Math.  441.  Theory  of  Equations  (3) 

Math.  451.  Introduction  to  Applied  Mathematics  (3-6) 

Math.  452.  Introduction  to  Applied  Mathematics  (3-6) 

Math.  471.  Foundations  of  Algebra  (3) 

Math.  472.  Foundations  of  Geometry  (3) 

MECHANICAL  ENGINEERING 

Professor  Norman  R.  Sparks,  B.S.,  M.E. 
Head  of  the  Department 

M.E.  502.  Advanced  Gas  Turbines  (3-6)  The  thermodynamic  and  stress  an- 
alysis design  of  gas  turbine  and  compressor  units.  Prerequisite:  M.E.  409. 

Professor  H.  A.  Sorensen 

M.E.  504.  Advanced  Thermodynamics  (3-6)  Pure  and  applied  thermodynam- 
ics including  its  application  to  advanced  engineering  problems;  collateral 
reading  and  discussion  of  the  classical  works  on  the  subject.  Prerequisite: 
M.E.  3  or  104. 

M.E.  505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer 
to  efficient  design  of  mechanical  engineering  equipment.  Prerequisite:  M.E. 
412.  Lecture  3  to  6  hours.  Professor  A.  H.  Zerban 

M.E.  506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted 
to  the  individual  requirements  of  graduates  in  mechanical  engineering.  Pre- 
requisites:  M.E.  407,  410. 

M.E.  507.  Advanced  Internal  Combustion  Engines  (3)  Design  and  perform- 
ance of  both  carburetor  and  fuel  injection  type  reciprocating  engines  pri- 
marily from  the  thermodynamic  viewpoint,  with  emphasis  on  the  economics 
of  operation.  Prerequisites:  M.E.  413,  504.  Lecture  3  hours. 
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M.E.  508.  Mechanical  Engineering  Research  (1-9)  Research  related  to  the 
mechanical  engineering  major  subject;  work  must  show  evidence  of  original 
thinking;  may  be  scheduled  as  thesis  work  for  the  M.S.  degree. 

M.E.  509.  Heat  Engineering  Seminar  (2-6)  Advanced  studies  in  design  and 
performance  of  heat  equipment,  direct-fired  and  unfired;  adapted  to  the  in- 
dividual requirements  of  graduates  in  mechanical  engineering.  Prerequisite: 
M.E.  6.  Professor  A.  H.  Zerban 

MECHANICAL  ENGINEERING  DESIGN 

M.E.  Des.  502.  Friction  and  Lubrication  (2-5)  The  hydrodynamic  theory  of 
lubrication,  and  the  methods  of  applying  it  to  bearing  design,  together  with 
a  survey  of  methods  of  testing  lubricants.  Professor  L.  J.  Bradford 

M.E.  Des.  505.  Advanced  Machine  Design  (2-6)  Lateral  and  torsional  vibra- 
tions in  rotating  and  reciprocating  machinery  and  an  exact  analysis  of  the 
stresses  produced  by  these  and  other  dynamical  forces  in  machine  parts.  Pre- 
requisite: M.E.  Des.  7.  Professor  R.  B.  Day 

MECHANICAL  ENGINEERING  LABORATORY 

M.E.  Lab.  501.  Investigation  Projects  (2-6)  Special  experimental  studies  or 
investigations  in  mechanical  engineering,  adapted  to  individual  require- 
ments. Fee  $5.  Professors  E.  E.  Ambrosius,  N.  R.  Sparks 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

M.E.  401a,b,c.d.  Mechanical  Engineering  (3-12) 

Professors  E.  E.  Ambrosius,  L.  J.  Bradford,  N.  R.  Sparks,  A.  H.  Zerban 
M.E.  402.  Air  Conditioning  (3)  Professor  C.  G.  DiIlio 

M.E.  407.  Internal  Combustion  Engines  (3)  Professor  C.  C.  DiIlio 

M.E.  408.  Steam  Turbines  (3)  Professors  N.  R.  Sparks,  A.  H.  Zerban 

M.E.  409.  Gas  Turbines  (3) 

Professors  H.  A.  Sorensen,  N.  R.  Sparks,  A.  H.  Zerban 
M.E.  410.  Steam  Power  Plants  (2-4)     Fee  $1. 

Professors  H.  A.  Sorensen,  A.  H.  Zerban 
M.E,  411.  Refrigeration  (2-4) 

Professors  C.  C.  DiIlio,  K.  R.  Sparks,  A.  H.  Zerban 
M.E.  412.  Fond  amenta!  s  of  Heat  Transfer  (3)  Professor  A.  H.  Zerban 

M.E.  413.  Internal  Combustion  Engines  (2-4) 

Professors  C.  C.  DiIlio,  H.  A.  Sorensen,  N.  R.  Sparks 
M.E.  415.  Heat  Transfer  Processes  in  Commercial  Manufacturing  (3) 

Professors  H.  A.  Sorensen,  A.  H.  Zerban 
M.E.  416.  Resistance  and  Powering  of  Ships  (3)  Professor  A.   PI.  Zerban 

M.E.  Des.  402.  Design  of  Machine  Tools  (3)  Professor  M.  S.  Gjesdahl 

M.E.  Des.  452.  Advanced  Dynamics  of  Machines  (3)     Fee  $1. 

METALLURGY 

Professor  John  R.  Low  Jr.,  D.Sc 
Chief  of  the  Division 

Met.  500.  Metallurgical  Research  (3-15  per  semester)  Research  on  special 
topics;  conferences,  reading,  and  library  work.  Results  may  be  embodied  in 
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a  thesis.  Prerequisites:  Met.  411,  413.  Fee  $2  per  credit. 

Professor  J.  R.  Low  and  Staff 

Met.  501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of 
special  problems  in  metallurgy.  Prerequisites:  Met.  411,  413.  Practicum  3  to 
18  hours.  Professor  J.  R.  Low  and  Staff 

Met.  502.  Metallurgical  Seminar  (1  per  semester)  Conferences,  reading,  and 
reports.  Required  of  all  graduate  students  in  metallurgy. 

Professor  J.  R.  Low  and  Staff 
Met.  515.  Corrosion  and  Protection  of  Metallic  Surfaces  (3)     The  phenomena 

and  theories  of  corrosion  processes  from  the  viewpoint  of  the  metallurgist; 
the  chemistry  and  metallurgy  of  metal  protection  by  electroplating,  anodiz- 
ing, galvanizing,  tinning,  metal  spraying,  and  other  metallurgical  surface 
treatments,  in  both  theoretical  and  practical  aspects.  Prerequisites:  Met.  411, 
413.  Lecture  3  hours.  Professor  H.  J.  Read 

Met.  516.  Mechanical  Metallurgy  (3)  Theory  of  plastic  flow  and  rupture  of 
polycrystalline  metals;  the  influence  of  combined  stresses,  rate  of  deformation 
and  temperature  variation  on  the  flow  and  rupture  of  metals;  the  applications 
of  theory  to  metal  forming  operations  and  the  interpretation  of  mechanical 
test  results.  Prerequisites:  Met.  411,  413.  Lecture  3  hours. 

Professor  J.  R.  Low 

Met.  517.  Advanced  Nonferrous  Metallurgy  (3)  Theory  of  chemical  pro- 
cesses in  the  extractive  metallurgy  of  the  principal  nonferrous  metals;  par- 
ticular attention  to  electrometallurgical  operations  in  the  fields  of  electro- 
winning  and  el ectrore fining,  and  to  processes  involving  the  vapor  phase. 
Prerequisites:  Met.  411,  413.  Lecture  3  hours.  Professor  H.  J.  Read 

Met.  518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermo- 
dynamic principles  to  the  study  of  gas-metal,  slag-metal,  and  complex  alloy 
systems;  equilibrium  and  rates  of  reaction  in  metal  extractions  and  refining 
processes.  Constitution  of  complex  alloys.  Prerequisites:  Met.  411,  413.  Lec- 
ture 3  hours.  Professor  H.  M.  Davis 

Met.  519.  Advanced  Ferrous  Metallurgy  (3)  Theory  of  the  chemical  pro- 
cesses in  the  smelting,  refining,  and  deoxidation  of  iron  and  steel;  slag  and 
metal  bath  control  methods;  ingot  solidification  and  primary  forging  opera- 
tions, and  their  relation  to  the  properties  of  wrought  steel  products.  Prerequi- 
sites: Met.  411,  413.  Lecture  3  hours. 

Met.  520.  Foundry  Metallurgy  (3)  The  principles  of  foundry  metallurgy 
and  their  application  to  foundry  operations  for  various  casting  alloys;  spe- 
cific attention  to  steels,  cast  irons,  and  the  nonferrous  metals  with  respect  to 
the  metallurgy  and  operations  involved  in  their  founding.  Prerequisites: 
Met.  411,  413.  Lecture  3  hours.  Professor  R.  W.  Lindsay 

Met.  521.  Engineering  Alloys  (3)  Ferrous  and  nonferrous  alloys  used  for 
special  purposes  such  as  tool  steels,  electrical  sheets,  and  corrosion  and  heat- 
resisting  alloys;  the  various  alloys  available  for  each  application  are  com- 
pared on  the  basis  of  properties  and  relative  cost;  discussion  based  upon  the 
metallography  and  constitution  of  the  particular  alloy  systems  involved. 
Prerequisites:  Met.  411,  413.  Lecture  3  hours.  Professor  R.  W.  Lindsay 

Met.  522.  Solid  Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  deter- 
mining factors  in  solid  phase  reactions  in  metals;  diffusion  processes,  nuclea- 
tion  theory,  precipitation  from  solid  solution  eutectoid  decomposition  and 
order-disorder  phenomena.  Prerequisites:  Met.  411,  413.  Lecture  3  hours. 

Professor  E.  P.  Klier 
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Met.  523.  Behavior  of  Metal  Crystals  (3)  Plastic  action  in  single  crystals  of 
metals  and  in  polycrystalline  metals,  theoretical  crystal  plasticity,  recovery, 
and  recrystallization,  deformation  and  recrystallization  textures,  anistropy 
in  general.  Prerequisites:  Met.  411,  413.  Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Met.  405.  Ferrous  Metallography  (3)     Fee  $10.       Professor  R.  W.  Lindsay 

Met.  406.  Nonferrous  Metallography  (3)     Fee  $10.         Professor  H.  J.  Read 

Met.  407.  Metallurgical  Engineering  I  (3) 

Met.  408.  Metallurgical  Engineering  II  (3) 

Met.  409.  Metallurgical  Investigations  I  (3)     Fee  $5. 

Met.  410.  Metallurgical  Investigations  II  (3)     Fee  $5. 

Met.  411.  Advanced  Physical  Metallurgy  (3)  Professor  J.  R.  Low  Jr. 

Met.  412.  Experimental  Metallurgy  (3)     Fee  $5. 

Met.  413.  Advanced  Chemical  Metallurgy  (3)  Professor  H.  M.  Davis 

METEOROLOGY 

Professor  Hans  H.  Neuberger,  D.Sc. 
Chief  of  the  Division 

Meteor.  500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  re- 
ports and  papers;  scientific  outlook.  Prerequisites:  Meteor.  421,  441,  451.  Lec- 
ture 1  to  3  hours.  Professor  H.  H.  Neuberger  and  Staff 

Meteor.  501.  Meteorological  Research  (3-15)  Research  work  in  physical, 
synoptic,  dynamic  meteorology;  climatology.  Prerequisites:  a  minimum  of 
one  year  of  physics,  calculus,  and  differential  equations,  15  credits  in  meteor- 
ology. Practicum  3  hours  per  credit.  Fee  f  2  per  credit. 

Professor  H.  H.  Neuberger 

Meteor.  502.  Selected  Topics  of  Advanced  Meteorology  (2)  Lectures,  review, 
and  discussion  of  current  problems  in  meteorology.  Prerequisite:  a  minimum 
of  15  credits  in  meteorology.  Lecture  2  hours. 

Professor  H.  H.  Neuberger  and  Staff 

Meteor.  504.  Theoretical  znd  Dynamic  Meteorology  (3)  Mathematical  an- 
alysis of  meteorological  phenomena;  theory  of  circulation;  deformation  fields. 
Prerequisite:  Meteor.  452.  Fee  $1.  Professor  H.  H.  Neuberger 

Meteor.  505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to 
life.  Prerequisite:  Meteor.  372.  Lecture  2  hours.  Fee  $1. 

Professor  H.  H.  Neuberger 

Meteor.  506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of 
atmospheric  phenomena;  synoptic  analysis  of  weather  phenomena  for  ad- 
vanced students.  Prerequisite:  Meteor.  421.  Lecture  1  hour,  practicum  3  to  15 
hours.  Professor  H.  H.  Neuberger  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Meteor.  421.  Synoptic  Meteorology  I  (3)  Mr.  F.  B.  Stephens 

Meteor.  422.  Synoptic  Meteorology  II  (3)  Mr.  F.  B.  Stephens 
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Meteor.  431.  Synoptic  Meteorology  Laboratory  I  (2)     Fee  $5. 

Mr.  F.  B.  Stephens 
Meteor.  432.  Synoptic  Meteorology  Laboratory  II  (2-10)     Fee  $1.50  per  credit. 

Mr.  F.  B.  Stephens 
Meteor.  441.  Physical  Meteorology  I  (2)  Professor  H.  H.  Neuberger 

Meteor.  442.  Physical  Meteorology  II  (2)  Professor  H.  H.  Neuberger 

Meteor.  451.  Dynamic  Meteorology  I  (3)  Professor  H.  H.  Neuberger 

Meteor.  452.  Dynamic  Meteorology  II  (3)  Professor  H.  H.  Neuberger 

Meteor.  453.  Problems  in  Dynamic  Meteorology  (1) 
Meteor.  492.  Meteorological  Seminar  (2)     Fee  $1. 

MINERAL  ECONOMICS 

Professor  W.  M.  Myers,  M.S.,  Ph.D. 
Chief  of  the  Division 

Min.  Econ.  500.  Marketing  of  Minerals  and  Mineral  Products  (3-6)  Research 
in  mineral  marketing  problems.  Prerequisite:  Min.  Econ.  453. 

Professor  W.  M.  Myers 
Min.  Econ.  501.  Research  in  Mineral  Economics  (3-6)     Investigation  in  spec- 
ialized fields  of  research  in  mineral  economics.  Prerequisite:  Min.  Econ.  453. 

Professor  W.  M.  Myers 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Min.  Econ.  400.  Seminar  (1)  Professor  W.  M.  Myers 

Min,  Econ.  453.  Nonmetallic  Minerals  (3)  Professor  W.  M.  Myers 

Min.  Econ.  483.  The  Metals  and  Their  Ores  (3)  Professor  W.  M.  Myers 

Min.  Econ.  484.  The  Fuels  (3)  Professor  W.  M.  Myers 

MINERAL  PREPARATION 

Professor  Shiou-Chuan  Sun,  M.S.,  Sc.D. 
Acting  Chief  of  the  Division 

Min.  Prep.  502.  Froth  Flotation  and  Agglomeration  (3)  An  intensive  study 
of  the  theory  and  applications  of  froth  flotation  and  agglomeration.  Prerequi- 
site: Min.  Prep.  405.  Lecture  3  hours.  Professor  S.  C.  Sun 

Min.  Prep.  504.  Mineral  Preparation  Research  (3-10)  Research  work  on  spe- 
cific problems  in  mineral  preparation.  Prerequisite:  Min.  Prep.  405  or  410. 
Practicum  9  to  30  hours.  Fee  $2  per  credit. 

Min.  Prep.  505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral 
Preparation  (3)  An  intensive  study  of  the  theory  and  applications  of  grav- 
ity, magnetic,  electrostatic,  centrifugal,  and  dense-media  processes  of  mineral 
concentration.  Prerequisite:  Min.  Prep.  405.  Lecture  3  hours. 

Min.  Prep.  506.  Mineral  Preparation  Plant  Design  (3-10)  The  layout,  de- 
sign, and  selection  of  equipment  for  specific  mineral  preparation  plant  pro- 
jects. Prerequisite:  Min.  Prep.  405.  Practicum  9  to  30  hours. 

Professor  D.  R.  Mitchell 
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In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Min.  Prep.  400.  Mineral  Preparation  Seminar  (I) 

Min.  Prep.  403.  Flowsheets  of  Mineral  Preparation  Plants  (2) 

Min.  Prep.  404.  Plant  Layout  and  Design  (2) 

Min.  Prep.  405.  Unit  Operations  (4)     Fee  $5. 

Min.  Prep.  406.  Mineral  Preparation  Testing  (2)     Fee  $5. 

Min.  Prep.  410.  Coal  Preparation  (3)     Fee  $5.       Professor  D.  R.  Mitchell 

MINERALOGY 

Professor  Paul  D.  Krynine,  Ph.D. 

Chief  of  the  Division 

Min.  500.  Physical  Mineralogy  (3)  Optical  methods  and  measurement  of 
optical  constants  of  minerals.  Seminar  1  hour,  practicum  6  hours.  Fee  $6. 

Professors  P.  D.  Krynine,  T.  F.  Bates 

Min.  501a.  Petrology  (3-6)     Microscopic  study  of  rocks,  emphasizing  classifi- 
cation and  genetic  relationships.  Seminar  and  practicum.  Fee  $2  per  credit. 
Professors  P.  D.  Krynine,  E.  F.  Osborn,  J.  C.  Griffiths 

*Min.  502a.  Mineralogical  Research  (3-18)  An  original  study  of  some  min- 
eralogical  problem,  results  of  which  may  be  applied  on  the  thesis  require- 
ments. Fee  $2  per  credit. 

Min.  503.  Sedimentary  Petrography  (3)  Application  of  the  more  refined 
methods  of  mechanical  and  microscopic  analyses  to  the  interpretation  of 
difficult  sedimentary  rocks  and  to  problems  of  industrial  petrography.  Pre- 
requisite: Min.  485.  Lecture  1  hour,  practicum  6  hours. 

Professors  P.  D.  Krynine,  J.  C.  Griffiths 

Min.  504.  Theoretical  Mineralogy  (3)  Selected  topics  in  crystal  chemistry  and 
crystal  physics  applied  to  solid  solution,  polymorphism,  crystal  growth,  and 
related  phenomena;  laboratory  studies  of  identification  techniques  includ- 
ing X-ray  diffraction.  Prerequisite:  Min.  31.  Lecture  2  hours,  practicum  3 
hours.  Professor  T.  F.  Bates 

tMin.  505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion 
of  literature  dealing  with  various  phases  of  theoretical  mineralogy.  Topics 
are  selected  to  meet  the  interests  of  the  majority  of  the  students.  Lecture  1 
hour.    Professors  P.  D.  Krynine,  E.  F.  Osborn,  T.  F.  Bates,  J.  C.  Griffiths 

$Min.  507.  Physicochemical  Petrography  (2-3)  Advanced  work  in  the  consti- 
tution and  phase  relations  of  inorganic  crystals  and  liquids;  special  emphasis 
on  silicate  compounds  and  glasses.  Prerequisite:  Min.  483.  Lecture  2  hours, 
practicum  3  hours.  Professor  E.  F.  Osborn 

$Min.  508.  Physicochemical  Petrology  (2-3)  Application  of  the  principles  of 
physicochemical  petrography  to  the  origin  of  igneous  and  metamorphic 
rocks.  Prerequisite:  Min.  507.  Lecture  2  hours,  practicum  3  hours. 

Professor  E.  F.  Osborn 


•Credits  to  be  arranged,  3-9  per  semester. 
•{■Credits  to  be  arranged,  1  per  semester. 
^Credits  to  be  arranged,  1-3  per  semester. 
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§Min.  510.  Metamorphism  (2-6)  A  detailed  review  of  chemical  mineralogical 
and  structural  changes  that  take  place  during  metamorphism.  Prerequisite: 
Min.  483.  Lecture  1   to  4  hours,  practicum  3  to  6  hours. 

Professors  P.  D.  Krynine,  E.  F.  Osborn,  T.  F.  Bates,  J.  C.  Griffiths 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Min.  460.  Physical  Mineralogy  (3)     Fee  $4.  Professor  T.  F.  Bates 

Min.  461.  Descriptive  Mineralogy  (3)     Fee  $2.  Professor  T.  F.  Bates 

Min.  483.  Petrography  (4)     Fee  $5.  Professor  J.  C.  Griffiths 

Min.  485.  Sedimentation  (3)     Fee  $5.  Professor  P.  D.  Krynine 

Min.  486.  Petrography  of  Oil  Reservoirs  (1)  Professor  P.  D.  Krynine 

Min.  487.  Petrography  of  Oil  Reservoirs  Laboratory  (2)     Fee  $5. 

Professors  P.  D.  Krynine,  J.  C.  Griffiths 

MINING 

Mr.  Alfred  E.  Flowers,  B.S. 
Acting  Chief  of  the  Division 

Mng.  500.  Mining  Seminar  (2)  Conferences,  reading,  and  reports.  Scientific 
management;  public  relations;  technological  developments.  Required  of  all 
graduate  students  in  mining  engineering.  Lecture  2  hours. 

Mng.  501.  Mine  Engineering  (3)  Mine  mechanization  problems.  The  selec- 
tion of  the  most  suitable  equipment  for  various  conditions.  Prerequisite:  Mng. 
488.  Lecture  3  hours. 

Mng.  504.  Mining  Research  (3-10)  Research  work  on  specific  problems  in 
physics  of  mining  and  mine  mechanization.  Prerequisite:  Mng.  481.  Practicum 
9  to  30  hours.  Fee  $2  per  credit. 

Mng.  506.  Mine  and  Mine  Plant  Design  (3-10)  The  layout,  design,  and  se- 
lection of  equipment  for  specific  mining  and  mine  plant  projects.  Prerequisite: 
Mng.  499.  Practicum  9  to  30  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 

under  the  restrictions  in  force: 

Mng.  400.  Mine  Safety  Engineering  (1)  Mr.  A.  E.  Flowers 

Mng.  481.  Physics  of  Mining  (4)     Fee  $2.50. 

Mng.  483.  Mineral  Property  Valuation  (2)  Mr.  A.  E.  Flowers 

Mng.  488.  Advanced  Mine  Mechanization  (2) 

Mng.  499.  Advanced  Mining  Design  (2)     Fee  $1. 

MUSIC 

Professor  Hummel  Fishburn,  M.A. 
Head  of  the  Department 

Music  511514.  Advanced  Piano  (3  per  course)  Artistic  performance  of  piano 
literature  of  all  periods;  program  building  stressed  according  to  individual 

§Credits  to  be  arranged,  2-4  per  semester. 
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taste  and  ability;  designed  to  help  students  prepare  for  the  demands  of  suc- 
cessful public  performance;  technique,  interpretation,  memory,  and  the 
qualities  that  make  for  musicianship  and  poise  at  the  piano.  Fee  $25  per 
course.  Professor  Guy  Woods 

Music  558-561.  Free  Composition  (3  per  course)  An  opportunity  for  grad- 
uate students  to  do  original  work  under  supervision.  Weekly  conferences; 
analysis  and  discussion  of  the  style  and  technique  of  standard  and  contem- 
porary composers;  experimental  writing  in  various  styles.  Prerequisites:  har- 
mony 12  credits,  piano  8  credits.  Professor  G.  W.  Henninger 

Music  563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and 
instrumental  ensembles;  practical  exercises  in  the  field  of  quartets,  glee  clubs, 
and  choruses;  small  instrumental  groups,  band,  and  orchestra.  Prerequisite: 
harmony  18  credits,  including  3  of  orchestration. 

Professor  Hummel  Fishburn 

Music  567.  The  Literature  of  the  Orchestra  (3)  Outstanding  orchestra  works 
of  great  composers  of  that  medium,  from  the  appreciation  and  historic  point 
of  view;  analysis  of  the  form  and  styles  of  the  suite,  the  symphony,  the  tone 
poem,  and  the  overture;  survey  of  instrumentation  and  orchestration  from 
the  early  chamber  group  to  the  present  symphony  orchestra.  Prerequisites: 
Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the  orchestra. 

Professor  Hummel  Fishburn 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Music  407.  Piano  Repertoire  (3)  Professor  Guy  Woods 

Music  408.  Vocal  Literature  (3)  Mrs.  Elizabeth  Reynolds 

Music  429-432.  Singers'  Style  and  Interpretation  (3  per  course)  Fee  $25  per 
course.  Professor  Willa  Taylor 

Music  456.  Elementary  Counterpoint  (3)  Professor  G.  W.  Henninger 

Music  464.  Musical  Literature  of  the  Romantic  Period  (3) 

Professor  Hummel  Fishburn 
Music  465.  Musical  Literature  of  the  Modern  Period  (3)     Fee  $1. 

Professor  Hummel  Fishburn 
Music  466.  Advanced  Conducting  (3)  Professor  Frank  Gullo 

MUSIC  EDUCATION 

Professor  Hummel  Fishburn,  M.A. 
Head  of  the  Department 

Music  Ed.  500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases 
of  music  education,  both  instrumental  and  vocal;  research  and  literature 
dealing  with  these  problems.  Professor  Hummel  Fishburn  and  Staff 

Music  Ed.  571.  Vocal  Pedagogy  (3)  Practical  ways  of  solving  problems  in 
teaching  public  school  vocal  music;  physiological,  acoustic,  and  psychological 
factors  of  singing;  investigation  of  traditional  methods  of  training  singers; 
voice  class  pedagogy  and  procedures  for  conducting  high  school  voice  train- 
ing classes.  Prerequisites:  Music  Ed.  48  and  teaching  experience. 

Professor  Willa  Taylor 
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Music  Ed.  572.  Instrumental  Pedagogy  (3)  Problems  involved  in  teaching 
the  instruments  of  the  band  and  orchestra;  materials  for  individual  and 
group  instruction;  a  clinical  survey  of  new  materials.  Prerequisite:  Music 
Ed.  54,  or  practical  experience.  Professor  Hummel  Fishburn 

Music  Ed.  573.  The  Materials  of  Appreciation  (3)  Designed  to  acquaint  the 
teacher  of  music  appreciation  with  recorded  material  available  for  apprecia- 
tion classes;  special  emphasis  on  materials  for  courses  in  secondary  schools, 
colleges,  and  for  adult  groups,  as  well  as  recordings  that  can  be  used  by  in- 
strumental and  vocal  teachers  in  their  work  outside  of  appreciation  classes. 
Prerequisites:  Music  5,  and  teaching  experience.       Miss  Frances  Andrews 

Music  Ed.  574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day 
trends  in  music  education  in  the  elementary  school  with  special  emphasis 
upon:  relationship  of  music  to  the  entire  school  program;  co-ordination  of 
various  types  of  musical  activities;  current  materials  and  practices;  practical 
and  specific  problems  of  teaching  and  organization  of  immediate  import- 
ance to  the  personnel  of  the  class.  Prerequisites:  Music  Ed.  48  and  teaching 
experience.  Miss  Frances  Andrews 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Music  Ed.  462.  Pedagogy  of  Theory  (3)  Professor  G.  W.  Henninger 

Music  Ed.  468.  The  Teaching  of  Piano  (3)  Professor  Guy  Woods 

Music  Ed.  469.  Band  and  Orchestra  Technique  (3)  Professor  Frank  Gullo 
Music  Ed.  470.  Choral  Technique  (3)  Professor  Willa  Taylor 

Music  Ed.  475.  Objectives  and  Problems  in  Elementary  Music  Education  (3) 

Professor  Willa  Taylor 


NATURE  EDUCATION 
Consult  Professor  George  J.  Free,  M.A. 

The  following  course  may  be  taken  for  graduate  credit  under  the  restrictions 
in  force: 

Nat.  Ed.  401.  Nature  Training  for  Camp  Counselors  (3) 

Professor  G.  J.  Free 

PETROLEUM  AND  NATURAL  GAS 

Professor  S.  T.  Yuster,  Ph.D. 
Chief  of  the  Division 

Pet.  E.  500a.  Petroleum  and  Natural  Gas  Engineering  Research  (3-9  per  se- 
mester)    Fee  $2  per  credit. 

Pet.  E.  501.  Energetics  of  Petroleum  Engineering  (3)  Fundamental  laws  and 
systematic  derivation  of  formulae  with  applications  to  production  of  petrol- 
eum and  natural  gas;  energetics  of  phase  equilibria;  use  of  partial  quanti- 
ties in  field  problems;  deviations  from  simple  mixture  laws;  applications  of 
material  and  energy  balances.  Prerequisite  or  concurrent:  M.E.  104,  Pet.  E. 
481.  Lecture  3  hours. 
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Pet.  E.  502a.  Petroleum  and  Natural  Gas  Engineering  Seminar  (3-9)  An  in- 
tensive study  of  one  or  several  phases  of  petroleum  engineering. 

Pet.  E.  503.  The  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3) 

The  mathematical  relations  governing  the  flow  of  homogeneous  liquids 
through  porous  media;  rate  of  flow  and  pressure  distribution  according  to 
various  well  spacing  patterns;  application  to  water  flooding  and  gas  repres- 
suring.  Prerequisites:  Math.  431,  Pet.  E.  74.  Lecture  3  hours. 

Pet.  E.  504.  Water  Flooding  (3-6)  Fundamental  physical  forces  involved  in 
water  flooding,  core  data  interpretation,  well  spacing,  pattern  layout,  shoot- 
ing, water  treatment,  pressure  plant,  methods  of  pumping,  delayed  drilling, 
selective  plugging,  use  of  gas  in  water  flooding,  production  curtailment,  and 
the  economics  of  water  flooding.  (Course  may  be  expanded  to  6  hours  credit 
with  special  laboratory  problem.)  Prerequisite:  Chem.  40.  Lecture  2  hours, 
practicum  3  hours. 

Pet.  E.  506.  Advanced  Petroleum  Engineering  (5)  Flow  of  oil  and  gas  mix- 
tures in  vertical  pipes;  application  of  the  vibration  theory  to  deep  well  pump- 
ing; corrosion  of  oil  field  equipment,  cathodic  protection;  production  chem- 
istry; mechanical  and  chemical  selective  exclusion  of  liquids  from  wells; 
field  treatment  of  crudes,  emulsions,  field  refining  of  crudes,  and  salt  water 
disposal.  Prerequisites:  Chem.  41,  Pet.  E.  74.  Lecture  4  hours,  practicum  3 
hours.  Fee  $5. 

Pet.  E.  507.  Condensate  Fields  (2)  Retrograde  condensation  phenomenon 
of  hydrocarbon  mixtures  at  high  pressure;  literature  on  condensate  fields; 
production  methods  and  equipment  design:  casing  heads,  compressors,  sep- 
arators, stabilizers;  safety  measures.  Prerequisite:  Pet.  E.  501.  Lecture  2  hours. 

Pet.  E.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2) 
Principles  of  colloidal  activity  applied  to  the  control  of  the  properties  of 
clay  slips,  drilling  fluids,  and  similar  suspensions;  swelling  of  shales  and  ben- 
tonites;  colloidal  phenomena  associated  with  the  beneficiation  and  use  of 
industrial  minerals.  (In  co-operation  with  the  Ceramics  staff.)  Prerequisite: 
Chem.  41.  Lecture  2  hours.  Professor  E.  C.  Henry 

Pet.  E.  509.  Advanced  Petroleum  Engineering  Design  (2)  A  continuation  of 
Pet.  E.  84.  Projects  in  the  selection  of  engineering  materials  for  casing  pro- 
grams, drilling  rigs;  production,  treatment,  stabilization,  and  transportation 
of  crude  oils.  Prerequisite:  Pet.  E.  84.  Lecture  1  hour,  practicum  3  hours. 

Pet.  E.  510.  Modern  Methods  of  Hydrocarbon  Analyses  (3)  Recently  de- 
veloped methods  of  analysis  of  hydrocarbon  mixtures,  principally  infrared 
spectrum  analysis,  Raman  spectrum  analysis,  magneto-optic  analysis,  mass 
spectrum  analysis,  etc.  Prerequisite:  Phys.  475.  Lecture  2  hours,  practicum 
3  hours. 

Pet.  E.  Lab.  508.  Rotary  Drilling  Fluid  Laboratory  (1)  Determination  of 
size  distribution  of  particles,  electrodialysis,  acid  and  base  exchange  capacity, 
ultimate  pH,  swelling  of  clays  and  its  control,  viscosity  of  muds  and  related 
properties,  thixotropy,  weighing  materials.  Prerequisite:  Chem.  41.  Con- 
current: Pet.  E.  508.  Practicum  3  hours.  Fee  $5. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Pet.  E.  481.  Natural  Gas  and  Gasoline  Plants  (4) 

Pet.  E.  491.  Oil  and  Gas  Reservoir  Engineering  (3)       Professor  S.  J.  Pirson 
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Pet.  E.  492.  Petroleum  Economics  (3) 

Pet.  E.  Lab.  481.  Natural  Gas  Laboratory  (1)     Fee  $5. 

Pet.  E.  Lab.  490.  Advanced  Core  Testing  (3) 

PHILOSOPHY 

Consult  Professor  John  A.  Mourant,  A.M.,  Ph.D. 

Phil.  500a,b.  Ethical  Seminar  (2-6)  A  critical  study  of  some  phase  of  ethical 
fact  and  theory. 

Phil.  501a,b,c,d.  Philosophy  Seminar  (2-12)  Designed  to  meet  the  demand 
for  advanced  study  in  special  fields  of  philosophical  thought. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Phil.  402.  Seventeenth  and  Eighteenth  Century  Philosophy  (3) 
Phil.  418.  Recent  and  Contemporary  Philosophy  (3) 

PHYSICAL  EDUCATION 

Consult  Professor  Lloyd  M.  Jones,  M.A.,  Ph.D. 

Phys.  Ed.  500.  Problem  in  Physical  Education  (3)     Prerequisite:  Phys.  Ed.  455. 

Phys.  Ed.  510.  Program  for  the  Summer  Camp  (3)  Prerequisites:  Phys.  Ed. 
430  and  experience  as  a  camp  counselor  or  director. 

Professor  F.  M.  Coombs 

Phys.  Ed.  522.  Organization  and  Administration  of  Physical  Education  in  Col- 
leges and  Universities  (3)  Procedures  and  policies  involved  in  the  adminis- 
tration of  physical  education  in  institutions  of  higher  learning;  credits, 
schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  administra- 
tion of  plants  and  fields,  and  the  relationships  of  physical  education  to  the 
educational  plan  of  the  institution.  Prerequisite:  Phys.  Ed.  491. 

Professor  G.  N.  Thiel 

Phys.  Ed.  523.  Administration  of  College  Athletics  (3)  Eligibility  schedules, 
managerial  systems,  the  relationships  of  athletics  to  the  physical  education 
program  and  to  education  in  general;  individual  or  committee  reports  on 
topics  of  special  interest.  Prerequisite:  Phys.  Ed.  491.  Professor  F.  J.  Bedenk 

Phys.  Ed.  526.  Athletic  Problems  in  Schools  (3)  Problems  of  body  mechanics 
in  executing  the  various  skills  in  athletic  sports;  practical  psychology  in 
handling  players  and  assistants;  problems  of  the  assignments  of  responsibil- 
ity in  certain  sports;  coaching  methods;  term  report  on  some  aspect  of  high 
school  athletics  required.  Prerequisites:  Phys.  Ed.  460,  481. 

Professor  F.  J.  Bedenk 

Phys.  Ed.  528.  Professional  Education  of  Teachers  of  Health  and  Physical  Ed- 
ucation (3)  Health  and  physical  education  surveys,  publicity,  sociability 
and  personality  tests,  legislation,  state  certification,  standards  for  facilities 
and  equipment,  in-service,  follow-up,  and  teacher-community  problems; 
student  reports  on  various  aspects  of  the  work.  Prerequisite:  Phys.  Ed.  491. 

Professor  L.  M.  Jones 
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Phys.  Ed.  529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and 
policies  of  the  school  supervisor  of  physical  education;  detecting  and  reme- 
dying teaching  errors,  types  of  conferences,  planning  and  presenting  the 
program,  evaluating  results,  improving  teachers-in-service,  supervision  of 
the  classroom  teacher,  and  relationships  with  the  administration.  Prerequi- 
sites: Phys.  Ed.  491,  452,  453.  Professor  L.  M.  Jones 

Phys.  Ed.  530.  Research  Techniques  in  Health  and  Physical  Education   (3) 

Selecting  and  defining  possible  problems^  in  health  and  physical  education; 
scientific  methods  as  applied  to  this  field;  sources  of  data,  methods  of  col- 
lecting and  interpreting  data;  methods  of  writing  and  publishing  reports  of 
problems;  periodic  student  reports  demonstrating  ability  to  apply  the  meth- 
ods and  techniques  to  a  selected  problem.  Prerequisite:  Phys.  Ed.  455. 

Professor  J.  D.  Lawther 

Phys.  Ed.  531.  Research  in  Health  and  Physical  Education  (3)  Prerequisite: 
Phys.  Ed.  530.  Professor  L.  M.  Jones 

Phys.  Ed.  532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical 
study  of  the  tests  and  measurements  available  in  physical  education;  meth- 
ods of  constructing  and  evaluating  new  tests  and  measurements.  Prerequi- 
site: Phys.  Ed.  490.  Professor  F.  J.  Bedenk 

Phys.  Ed.  533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  pur- 
poses, and  methods  of  conducting  recreation  studies  and  surveys;  procedures 
in  the  appraisal  of  community  recreation.  Prerequisite:  Phys.  Ed.  530.  Lec- 
ture 3  hours. 

Phys.  Ed.  534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3) 

An  overview  of  principles  and  methods  of  curriculum  and  course  of  study 
building  in  physical  education;  the  different  psychological  and  educational 
points  of  view  as  related  to  curriculum  construction,  organizing  a  course  of 
study  committee,  setting  up  objectives  and  guiding  principles,  making  units 
of  construction.  Prerequisites:  Phys.  Ed.  452,  453,  454.  Professor  L.  M.  Jones 

Phys.  Ed.  535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Compara- 
tive analysis  of  national  and  local  programs  and  systems  of  physical  educa- 
tion in  foreign  countries.  Prerequisites:  Phys.  Ed.  534,  595. 

Professor  C.  M.  Speidel 

Phys.  Ed.  536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  tech- 
niques in  athletic  coaching  which  are  not  commonly  recognized  and  used; 
advanced  skills  and  strategy  in  coaching  major  sports.  Prerequisite:  Phys. 
Ed.  460.  .  Professor  J.  D.  Lawther 

Phys.  Ed.  550.  Seminar  in  Health  and  Physical  Education  (1-6)  Open  only 
to  students  preparing  approved  theses  and  dissertations. 

Professor  L.  M.  Jones  and  Staff 

Phys.  Ed.  555.  Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 

Anatomy,  physiology,  chemistry,  physics,  biology,  studied  for  the  purpose  of 
collecting  and  classifying  scientific  facts  which  form  the  foundations  of  cer- 
tain policies,  procedures,  principles,  programs,  objectives,  and  standards  of 
physical  education.  Prerequisite:  Phys.  Ed.  481.      Professor  Mildred  Lucey 

Phys.  Ed.  560.  Administrative  Problems  of  Physical  Education  in  Schools  (3) 

Solutions  to  problems  emerging  from  the  administration  of  physical  educa- 
tion in  schools,  such  as  credit  for  college  entrance,  relationships  of  physical 
education  to  health  education,  fitting  physical  education  into  the  school's 
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schedule,  the  handling  of  excuses  and  absences,  measuring  and  evaluating  re- 
sult?, awards  and  budgets.  Prerequisite:  Phys.  Ed.  491. 

Professor  L.  M.  Jones 
Phys.  Ed.  595.  Philosophy  of  Health  and  Physical  Education  (3)  The  philo- 
sophical factors  underlying  past  and  future  considerations  of  health  and 
physical  education;  particular  attention  to  the  various  crucial  forces  influen- 
tial in  changing  one's  philosophy  of  health  and  physical  education.  Pre- 
requisites: Phys.  Ed.  454,  491.  Professor  L.  M.  Jones 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Phys.  Ed.  424.  Modern  Trends  in  Health  Education,  Physical  Education,  Rec- 
reation, and  Athletics  (3)  Professor  L.  M.  Jones 

Phys.  Ed.  429S.  The  Modern  Dance  in  Education  (3)     Miss  Dorothy  Briant 

Phys.  Ed.  430.  Introduction  to  Organized  Camping  (3) 

Professor  F.  M.  Coombs 
Unit  A.  Scope,  Significance,  and  Leadership   (1) 
Unit  B.  Facilities,  Equipment,  and  Organization  of  Activities  (1) 
Unit  C.  Administrative  Procedures   (1) 

Phys.  Ed.  43 IS.  Coaching  of  Advanced  Baseball  (3)     Fee  $5. 

Professor  F.  J.  Bedenk 

Phys.  Ed.  432.  Recreation  in  Industry  (3)  Professor  F.  M.  Coombs 

Phys.  Ed.  433.  Analysis  of  Recreational  Methods  (3) 

Professor  F.  M.  Coombs 

Phys.  Ed.  435.  Organization  and  Administration  of  Outdoor  Recreation  (1 
per  unit)  Professor  F.  M.  Coombs 

Unit  A.  Administrative  Procedures  and  Policies   (1) 
Unit  B.  Conduct  of  the  Program  (1) 
Unit  C.  Facilities,  Equipment,  and  Finances  (1) 

Phys.  Ed.  436S.  Coaching  of  Advanced  Football  (3)     Fee  $5. 

Professor  R.  A.  Higgins 

Phys.  Ed.  437S.  Coaching  of  Advanced  Basketball  (3)     Fee  $5. 

Professor  J.  D.  Lawther 

Phys.  Ed.  438S.  Coaching  of  Advanced  Track  (3)       Professor  C.  D.  Werner 

Phys.  Ed.  439S.  Coaching  of  Advanced  Soccer  (3)  Mr.  W.  Jeffrey 

Phys.  Ed.  440S.  Coaching  of  Advanced  Gymnastics  (3) 

Professor  E.  Wettstone 

Phys.  Ed.  441S.  Advanced  Coaching  of  Athletics  for  Men  (1-11) 
Unit  A.  Basketball   (1)     Fee  $2.  Professor  J.  D.  Lawther 

Unit  B.  Football   (1)     Fee  $2.  Professor  R.  A.  Higgins 

Unit  C.  Track  and  Field  (1)     Fee  $2.  Professor  C.  D.  Werner 

Unit  D.  Baseball   (1)     Fee  $2.  Professor  F.  J.  Bedenk 

Unit  E.  Wrestling    (1)     Fee  $2.  Professor  C.  M.  Speidel 

Unit  F.  Soccer  (1)     Fee  $2.  Mr.  W.  Jeffrey 

Unit  G.  Swimming   (1)     Fee  $2. 

Unit  H.  Gymnastics   (1)     Fee  $2.  Professor  E.  Wettstone 

Unit  I.  Boxing   (1)     Fee  $2. 
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Unit  J.  Lacrosse   (1)     Fee  $2. 
Unit  K.  Fencing   (1)     Fee  $2. 
Phys.  Ed.  449S.  Advanced  Teaching  of  Sports  and  Rhythmics  (1-8) 
Unit  A.  Soccer  and  Speedball   (1)     Fee  $2.         Professor  Mildred  Lucey 
Unit  B.  Basketball   (1)     Fee  $2.  Professor  Mildred  Lucey 

Unit  C.  Field  Hockey    (1)     Fee  $2.  Professor  Mildred  Lucey 

Unit  D.  Archery   (1)     Fee  $2.  Professor  Marie  Haidt 

Unit  E.  Swimming   (1)     Fee  $2.  Miss  Marion  Whallon 

Unit  F.  Rhythmics  for  Children   (1)     Fee  $2.  Miss  Dorothy  Briant 

Unit  G.  Modern  Dance  and  Accompaniment   (1)     Fee  $2. 

Miss  Dorothy  Briant 
Unit  H.  Early  American  Country  Dancing  and  Social  Dancing  (1)  Fee 
$2.  Miss  Dorothy  Briant 

Unit  I.  Tennis  (1)     Fee  $2. 
Unit  J.  Badminton   (1)     Fee  $2. 
Unit  K.  Golf   (1)     Fee  $2. 

Phys.  Ed.  452S,  452X.  Analysis  of  Physical  Education  Activities  for  the  Ele- 
mentary School  (3)     Fee  $3.  Professor  C.  M.  Speidel 

Phys.  Ed.  453S,  453X.  Analysis  of  Physical  Education  Activities  for  the  High 
School  (3)     Fee  $5.  Professor  E.  C.  Bischoff 

Phys.  Ed.  454.  The  Natural  Program  of  Physical  Education  Activities,  Ap- 
plied (3)     Fee  $5.  Professor  E.  C.  Bischoff 

Phyg.  Ed.  455.  Scientific  Method  in  Health  and  Physical  Education  (3) 

Professor  L.  M.  Jones 

Phys.  Ed.  456.  The  Co-recreational  Program  in  Schools  (3) 

Professor  F.  M.  Coombs 

Phys.  Ed.  460.  Methods  and  Principles  of  Athletic  Coaching  (3) 

Professor  J.  D.  Lawther 

Phys.  Ed.  461,  461X.  Programs  of  Community  Recreation  (1  per  unit) 

Professor  F.  M.  Coombs 
Unit  A.  Programs  of  the  Rural  Community  (1) 
Unit  B.  Programs  of  the  Urban  Community   (1) 
Unit  C.  Programs  of  the  Large  Municipalities  (1) 

Phys.  Ed.  462.  Recreation  for  the  Handicapped  (3) 

Professor  C.  M.  Speidel 
Phys.  Ed.  463.  Recreation  Law  (3)  Professor  F.  M.  Coombs 

Phys.  Ed.  465.  Administration  of  Recreation  (3)         Professor  F.  M.  Coombs 
Phys.  Ed.  466S.  Visual  Instruction  in  Athletics  (3)     Professor  R.  M.  Conger 
Phys.  Ed.  47 IS.  Health  Education,  Physical  Education,  Recreation,  and  Ath- 
letics for  the  School  Administrator  (3)  Professor  L.  M.  Jones 
Unit  A.  Athletics  in  the  Schools  (1) 
Unit  B.  Health  Education  in  the  Schools   (1) 
Unit  C.  Physical  Education  and  Recreation  in  the  Schools    (1) 
Phys.  Ed.  480.  Advanced  Anatomy  and  Physiology,  Applied  (3)     Fee  $5. 

Professor  Ellen  Kelly 
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Phys.  Ed.  481,  481X.  Problems  in  Body  Mechanics  (3) 

Professor  Ellen  Kelly 

Phys.  Ed.  482,  482X.  Posture  Education  in  the  Schools  (3) 

Professor  Ellen  Kelly 

Phys.  Ed.  488S.  The  Administration  of  Physical  Education  and  Athletics  for 
Women  (3)  Professor  Marie  Haidt 

Phys.  Ed.  489.  Intramural  Athletics  (3)  Professor  E.  C.  Bischoff 

Phys.  Ed.  490.  Introductory  Course  in  Tests  and  Measurements  in  Health  and 
Physical  Education  (3)  Professor  F.  J.  Bedenk 

Phys.  Ed.  491.  Organization  and  Administration  of  Health  and  Physical  Edu- 
cation in  Schools  (3)  Professor  L.  M.  Jones 

PHYSICS 

Professor  Harold  K.  Schilling,  M.A.,  Ph.D. 
Head  of  the  Department 

Phys.  501a,b,c,d,e.  Physics  Research  (1-15  per  semester)  Original  work  to  ob- 
tain material  for  a  thesis.  May  be  continued  in  successive  semesters  as  Phys. 
501b,  501c,  etc.  to  a  maximum  of  45  credits.  Fee  $3  per  credit. 

Phys.  507.  Theoretical  Thermodynamics  (3)  A  mathematical  treatment  of 
the  principles  of  thermodynamics.  Lecture  3  hours. 

Phys.  509.  Physics  Seminar  (1)  Selected  topics  from  current  physical  research 
critically  examined  and  discussed.  May  be  continued  in  successive  semesters 
as  Phys.  509a,  509b,  509c.  Seminar. 

Phys.  517.  Kinetic  Theory  (3)  The  Maxwell-Boltzmann  law,  Brownian  move- 
ments, specific  heats,  and  other  selected  topics.  Prerequisites:  Phys.  411, 
Math.  431.  Lecture  3  hours. 

Phys.  521.  Crystal  Structure  (3)  The  solution  of  the  structure  of  crystals  by 
X-ray  methods.  Lecture  3  hours.  Available  for  major  credit  in  either  physics 
or  chemistry. 

Phys.  522.  Advanced  Crystal  Analysis  (3)  A  continuation  of  Phys.  521,  in- 
cluding the  application  of  crystal  structure  studies  to  physical,  chemical, 
and  metallurgical  problems.  Available  for  major  credit  in  either  physics  or 
chemistry.  Lecture  3  hours. 

Phys.  530.  Introduction  to  Theoretical  Physics  (3)  The  application  of  higher 
mathematics  to  problems  in  the  various  fields  of  physics.  Prerequisites: 
Math.  431,  Phys.  285.  Lecture  3  hours. 

Phys.  531.  Theoretical  Physics  (3)     A  continuation  of  Phys.  530. 

Phys.  533.  Theory  of  Sound  (3)  Mathematical  treatment  of  the  theory  of 
sound.  Prerequisite:  Phys.  530.  Lecture  3  hours. 

Phys.  551.  Advanced  Electron  Theory  (1-3)  Properties  of  matter  in  terms  of 
modern  electronic  theory.  Prerequisite:  Phys.  531.  Lecture  1  to  3  hours. 

Phys.  553.  Nuclear  Physics  (3)  Mathematical  course  in  nuclear  physics.  Pre- 
requisite: Phys.  562.  Lecture  3  hours. 

Phys.  557.  Electricity  and  Magnetism  (3)  A  treatment  of  the  mathematical 
theory  of  electricity  and  magnetism.  Prerequisite:  Phys.  467.  Lecture  3  hours. 

Phys.  558.  Electricity  and  Magnetism  (3)  Continuation  of  Phys.  557.  Pre- 
requisite: Phys.  557.  Lecture  3  hours. 
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Phys.  559.  Physical  Optics  (3)  Advanced  study  of  the  physical  properties  of 
light.  Prerequisite:  Phys.  459.  Lecture  3  hours. 

Phys.  560.  Advanced  Physical  Measurements  (1-18)  Offers  opportunity  for 
advanced  work  in  the  various  fields  of  physics.  Fee  $3  per  credit. 

Phys.  561.  De  Broglie  Waves  and  Quantum  Mechanics  (3)  An  introduction 
to  the  modern  interpretation  of  atomic  structure  and  radiation  phenomena, 
based  upon  the  de  Broglie  and  Schroedinger  wave  theory.  Prerequisite:  Phys. 
531.  Lecture  3  hours. 

Phys.  562.  Wave  Mechanics  in  Modern  Physics  (3)  This  continuation  of 
Phys.  561  discusses  the  theory  of  atomic  and  simple  molecular  spectra,  Zee- 
man  and  Stark  effect,  theories  of  metallic  conductivity  and  thermionic  emis- 
sion, etc.  Prerequisite:  Phys.  561.  Lecture  3  hours. 

Phys.  571.  Atomic  Structure  (3)  Recent  work  in  the  field  of  atomic  and  sub- 
atomic physics.  Lecture  3  hours. 

Phys.  572.  Spectroscopy  (3)  Atomic  and  molecular  spectra,  both  emission 
and  absorption,  methods  of  excitation,  radiation  and  ionization  potentials, 
spectral  series,  fine  structure,  spectra  of  ionized  and  stripped  atoms.  Lecture 
3  hours. 

Phys.  575.  Problems  in  Modern  Physics  (1-3)  Theoretical  studies  in  any  field 
of  modern  physics  with  or  without  associated  experimental  work.  Prerequi- 
site: Phys.  455. 

Phys.  577.  Classical  Mechanics  (3)  An  advanced  study  of  the  principles  and 
applications  of  classical  mechanics.  Prerequisite:  Phys.  461.  Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Phys.  401.  Electronics  (3) 

Phys.  403.  Vacuum  Tube  Circuits  (3) 

Phys.  404.  Measurements  Employing  Vacuum  Tubes  (2-4)     Fee  $3  per  credit. 

Phys.  411.  Theoretical  Mechanics  (3) 

Phys.  414.  Measurements  in  Sound  (1-3) 

Phys.  433S.  Intermediate  Mechanics  and  Fluid  Physics  (3) 

Phys.  435S.  Intermediate  Electricity  and  Magnetism  (3) 

Phys.  437S.  Intermediate  Heat,  Sound,  and  Light  (3) 

Phys.  439S.  Elementary  Survey  of  Modern  Physics  (3) 

Phys.  443.  Intermediate  Sound  (3) 

Phys.  451.  Electronics  and  Ionics  (3) 

Phys.  452.  Electronic  Measurements  (2-4)     Fee  $3  per  credit. 

Phys.  453.  Electron  Optics  and  Positive  Ion  Beams  (3) 

Phys.  455.  Survey  of  Modern  Physics  (3) 

Phys.  459.  Intermediate  Optics  (3) 

Phys.  460.  Advanced  Laboratory  Optics  (2-4)     Fee  $3  per  credit. 

Phys.  461.  Theoretical  Mechanics  (3) 

Phys.  463.  Radioactivity  and  Nuclear  Physics  (3) 

Phys.  467.  Intermediate  Electricity  and  Magnetism  (3) 

Phys.  468.  Advanced  Electrical  Measurements  (2)     Fee  $6. 
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Phys.  480.  Glass  Working  and  Laboratory  Techniques  (1-3)     Fee  $3  per  credit. 

Phys.  486.  Astronomical  Photography  (3-6)     Fee  $3  per  credit. 

Phys.  490.  Modern  Stellar  Theory  (3-9)     Fee  $3  per  credit. 

Phys.  491S.  Advanced  Celestial  Measurements  (3-9)     Fee  $3  per  credit. 

POLITICAL  SCIENCE 

Professor  John  H.  Ferguson,  M.A.,  Ph.D. 

Head  of  the  Department 

Pol.  Sci.  500.  Seminar  in  Political  Science  (3-6)     Subject  to  be  announced. 

Professors  H.  F.  Alderfer,  R.  W.  Brewster, 
J.  H.  Ferguson,  M.  N.  McGeary 
Pol.  Sci.  505.  Seminar  in  Advanced  American  Government  (3-6) 

Professors  R.  W.  Brewster,  J.  H.  Ferguson,  M.  N.  McGeary 
Pol.  Sci.  510.  Political  and  Administrative  Problems  in  Pennsylvania  (3)  Lec- 
ture 3  hours.  Professor  M.  N.  McGeary 
Pol.  Sci.  515.  Current  International  Problems  (3)  Current  international  re- 
lations and  problems  as  they  appear  in  the  application  of  the  Monroe  Doc- 
trine, the  work  of  international  organizations,  and  the  programs  of  nation- 
alism and  internationalism.  Lecture  3  hours. 

Professors  H.  Janzen,  L.  Leonard 
Pol.  Sci.  520.  Administrative  Law  (3-6)     The  law  dealing  with  public  officers 
and  their  procedure;  the  scope  and  limits  of  administrative  powers;  reme- 
dies against  illegal  government  acts.  Lecture  3  hours. 

Professors  R.  W.  Brewster,  M.  N.  McGeary 

Pol.  Sci.  525.  Public  Opinion  and  Political  Parties  (3)     An  analysis  of  public 

opinion;   the  structure,  methods,  and  regulation  of  organized  groups   and 

political  parties.  Lecture  3  hours.  Professor  H.  F.  Alderfer 

Pol.  Sci.  535.  Government  Regulation  (3)  Professor  J.  H.  Ferguson 

Pol.  Sci.  540.  National  and  State  Government  Planning  (3) 

Professors  R.  W.  Brewster,  J.  H.  Ferguson,  M.  N.  McGeary 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Pol.  Sci.  413.  Government  and  Foreign  Policy  of  the  Soviet  Union  (3) 

Professor  H.  Janzen 
Pol.  Sci.  414S.  International  Relations  (3)  Professor  H.  Janzen 

Pol.  Sci.  415.  International  Organization  (3)  Professor  L.  Leonard 

Pol.  Sci.  416.  International  Law  (3)  Professor  H.  Janzen 

Pol.  Sci.  417.  Municipal  Government  (3)  Professor  H.  F.  Alderfer 

Pol.  Sci.  419.  Public  Administration  (3)  Professor  M.  N.  McGeary 

Pol.  Sci.  420.  Public  Personnel  (3)  Professor  M.  N.  McGeary 

Pol.  Sci.  421.  Modern  Political  Theories  (3)  Professor  J.  T.  Law 

Pol.  Sci.  424.  State  Government  in  the  United  States  (3) 

Professor  J.  T.  Law 
Pol.  Sci.  425S.  Pennsylvania  Government  (3)  Professor  M.  N.  McGeary 

Pol.  Sci.  428.  Pennsylvania  Local  Government  (3)  Professor  H.  F.  Alderfer 
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Pol.  Sci.  429.  Pennsylvania  Local  Administration  (3) 

Professor  H.  F.  Alderfer 

Pol.  Sci.  431.  Ancient  and  Medieval  Political  Theories  (3) 

Professor  J.  T.  Law 

Pol.  Sci.  432a,b,cS.  Current  Political  Trends  and  Problems  (3-9) 
Pol.  Sci.  433.  Social  Security  and  Labor  Legislation  and  Administrative  Prob- 
lems (3)  Professor  J.  H.  Ferguson 

Pol.  Sci.  435.  Government  Housing,  Planning,  and  Public  Works  (3) 

Professor  R.  W.  Brewster 

Pol.  Sci.  436.  Diplomacy  and  the  Conduct  of  Foreign  Relations  (3) 

Professor  L.  Leonard 
Pol.  Sci.  442a,b,c.  American  Foreign  Policy  (1-3) 

Pol.  Sci.  444.  Government  Regulation  (3)  Professor  J.  H.  Ferguson 

Pol.  Sci.  445.  Administrative  Law  (3)  Professor  R.  W.  Brewster 

POULTRY  HUSBANDRY 

Professor  Ernest  W.  Callenbach,  M.S. 
Head  of  the  Department 

P.H.  502.  Advanced  Poultry  Nutrition  (2-4)     Prerequisite:  P.H.  3.  Fee  $1  per 

credit.  Professor  R.  R.  Murphy 

P.H.  503.  Advanced  Poultry  Farm  Management  (2-4)     Prerequisite:  P.H.  8. 

Fee  $1  per  credit.  Professor  E.  W.  Callenbach 

P.H.  504.  Advanced  Poultry  Marketing  (2-4)     Prerequisites:  P.H.  1,  7;  Agr. 

Ec.  2  or  2  additional  credits  in  poultry  husbandry.  Fee  $1  per  credit. 

Professor  P.  H.  Margolf 
P.H.  505.  Research  in  Poultry  Husbandry  (3-10)     Prerequisite:  9  credits  in 

poultry  husbandry.  Fee  $2  per  credit.  Professor  E.  W.  Callenbach 

P.H.  506.  Seminar  in  Poultry  Husbandry  (1-6) 

Professor  E.  W.  Callenbach  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

P.H.  412.  Poultry  Breeding  (3)     Fee  $3.  Professor  A.  J.  G.  Maw 

PSYCHOLOGY 

Professor  B.  V.  Moore,  M.A.,  Ph.D. 
Head  of  the  Department 

Psy.  500.  Seminar  in  Psychology  (1-4)     Prerequisite:  9  credits  in  psychology. 

Psy.  501.  Advanced  Psychology  (2-4)  A  comprehensive  study  of  general  psy- 
chology. Prerequisite:  9  credits  in  psychology. 

Psy.  502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and 
principles  underlying  educational  theories  and  practices.  Prerequisites:  Psy. 
14  or  441;  Ed.  31  or  teaching  experience.  Professor  E.  B.  vanOrmer 

Psy.  503.  Physiological  Psychology  (2-4)  Correlations  between  the  structure 
and  function  of  the  nervous  system  and  the  phenomena  of  human  conscious- 
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ness;  important  laws  and  theories  in  the  fields  of  sensation,  attention,  associa- 
tion,, and  affection.  Prerequisite:  9  credits  in  psychology. 

Professor  J.  E.  DeCamp 

Psy.  504.  Comparative  Psychology  (2-4)  Mind  from  the  standpoint  of  growth 
and  development;  biological  implications;  a  comparison  of  simple  and  com- 
plex animal  forms  with  that  of  man;  growth  of  the  human  mind  paralleling 
physical  growth.  Prerequisite:  9  credits  in  psychology. 

Professor  J.  E.  DeCamp 

Psy.  505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

Psy.  506.  Clinical  Psychology  (1-6)  Procedures  used  in  the  Psychology  Clinic. 
Limited  to  students  enrolled  in  Psy.  507.  Prerequisites:  Ed.  70  or  Psy.  471; 
Psy.  476  or  477.  Professor  W.  U.  Snyder 

Psy.  507.  Clinical  Practicum  (1-15)  Practice  in  the  administration  and  inter- 
pretation of  clinical  tests  and  proceedings.  All  available  types  of  cases  will 
be  considered.  Designed  to  meet  the  requirements  for  certification  as  school 
psychologists.  Prerequisites:  Ed.  70  or  Psy.  471;  Psy.  476  or  477.  Fee  $1  per 
credit.  Professors  R.  G.  Bernreuter,  W.  U.  Snyder 

Psy.  508.  Procedures  In  Guidance  and  Personnel  Administration  (2-6)  An- 
alysis of  the  more  technical  problems  of  guidance  counseling  and  personnel 
administration,  and  a  critical  evaluation  of  various  techniques  and  devices 
available*  for  meeting  these  problems.  These  methods  and  procedures  will 
be  organized  into  programs  for  specific  purposes  in  particular  situations. 
Prerequisites:  Psy.  14,  Ed.  453.  Fee  $1.  Professor  B.  V.  Moore 

Psy.  509.  Techniques  of  Counseling  (2)  Theory  and  methodology  of  various 
standard  techniques  of  counseling  and  psychotherapy,  with  stress  laid  on  the 
applicability  of  each.  Prerequisites:  Psy.  437,  471,  and  482  or  3  credits  of 
507.  Lecture  2  hours.  Fee  $1  per  credit.  Professor  W.  U.  Snyder 

Psy.  510.  History  of  Psychology  (2-4)  The  great  systems,  experiments,  and 
personalities  in  the  development  of  modern  psychology,  particularly  since 
Fechner's  time.  Prerequisite:  9  credits  in  psychology. 

Psy.  511.  Contemporary  American  Psychology  (2)  Current  systems  or  schools 
of  psychology  with  a  comparative  study  and  critical  analysis  of  each.  Each 
point  of  view  as  presented  by  the  recognized  leaders  will  be  studied.  Each 
student  will  be  expected  to  organize  his  own  way  of  thinking  in  psychology 
and  defend  his  point  of  view.  Prerequisite:  Psy.  501.  Professor  B.  V.  Moore 

Psy.  512.  Advanced  Abnormal  Psychology  (2)  Various  abnormal  phenomena 
of  mental  behavior,  and  a  critical  analysis  of  the  theories  regarding  these. 
Prerequisite:  Psy.  412.  Professor  J.  E.  DeCamp 

Psy.  513.  Educational  Psychology:  Differential  (2)  The  nature  of  individual 
differences  in  abilities,  achievement,  attitudes,  interests,  and  various  other 
emotional  and  social  traits  of  personality;  causes  of  these  differences;  and 
psychological  implications  of  the  methods  used  by  schools  in  adjusting  to 
individual  differences.  Prerequisites:  Psy.  14  or  414,  and  6  graduate  credits 
in  psychology.  Lecture  2  hours.  Professor  E.  B.  vanOrmer 

Psy.  514.  Educational  Psychology:  Learning  (2)  Experimentally  determined 
facts  about  the  learning  process;  main  theories  of  learning  suggested  in  ex- 
planation of  the  facts;  educational  implications  of  each  theory;  attempted 
synthesis  and  application  of  learning  principles;  and  the  special  principles 


Psychology  115 

derived  from  studies  of  memory  and  retention,  transfer  of  training,  and  moti- 
vation. Prerequisites:  Psy.  14  or  414,  and  6  graduate  credits  in  psychology. 
Lecture  2  hours.  Professor  E.  B.  vanOrmer 

Psy.  516.  Clinical  Techniques  in  Marital  Counseling  (2-3)  Psychological 
principles  and  techniques  in  premarital  and  marital  counseling,  especially 
in  respect  to  personal  adjustment  and  the  development  of  sexual  and  emo- 
tional maturity  in  marriage;  methods  of  attacking  and  solving  marriage 
problems  emphasized.  Prerequisites:  Psy.  419  or  437.  Lecture  2  or  3  hours. 
Fee  $1.  Professor  C.  R.  Adams 

Psy.  519.  Practicum  in  Counseling  (3)  Practical  experience  in  counseling  for 
the  advanced  student,  together  with  advanced  theoretical  considerations. 
Prerequisites:  Psy.  507  or  509.  Lecture  2  hours,  practicum  3  hours. 

Professor  W.  U.  Snyder 

Psy.  521.  Research  Problems  in  Industrial  Psychology  (26)  Work  on  actual 
industrial  personnel  problems  in  laboratory  and  industrial  plants;  treatment 
of  problems  in  monotony,  fatigue,  psychological  selection,  and  training  pro- 
cedures, etc.,  in  industry  as  opportunity  affords  and  as  indicated  by  interests 
of  the  student.  Prerequisite:  Psy.  21  or  421,  and  431.  Professor  K.  R.  Smith 

Psy.  522.  Advanced    Psychological    Marketing    Research    Techniques    (3-6) 

Readings,  practicum,  and  class  discussion  of  technical  aspects  of  sampling; 
construction,  tabulation,  and  interpretation  of  questionnaires  designed  to 
test  consumer  reaction  to  products,  advertising,  and  company  policies  from 
a  psychological  standpoint;  special  attention  to  analysis  of  motivation  in 
consumer  behavior.  Prerequisites:  15  credits  in  psychology,  including  Psy. 
15,  21,  422.  Lecture  2  to  4  hours,  practicum  1  to  2  hours. 

Professor  L.  P.  Guest 

Psy.  599.  Thesis  (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Psy.  400.  Honors  Course  in  Psychology  (2-6) 

Psy.  407.  Intermediate  Experimental  Psychology  (3)     Fee  $2. 

Professor  W.  M.  Lepley 
Psy.  409.  Bio-Psychology  (3)     Fee  $5.  Professor  C.  R.  Carpenter 

Psy.  411,  41 IX.  Psychology  of  the  Preschool  Child  (3)     Fee  $1. 

Professor  E.  B.  vanOrmer 
Psy.  412,  412X.  Abnormal  Psychology  (3)  Professor  j.  E.  DeCamp 

Psy.  414,  414X.  Intermediate  Educational  Psychology  (2-3)     Fee  $1. 

Professor  E.  B.  vanOrmer 
Psy.  415,  415X.  Intermediate  Statistics  in  Psychology  and  Education  (1-3) 
Psy.  417.  Social  Psychology  (2-3)     Fee  $2.  Professor  C.  R.  Carpenter 

Psy.  418.  Measurement  of  Personality  (3)     Fee  $1.50. 

Psy.  419.  Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3) 
Fee  |1.  Professor  C.  R.  Adams 

Psy.  420.  Applied  Social  Psychology  (3)     Fee  $3. 
Psy.  421.  Advanced  Applied  Psychology  (3)     Fee  $1. 

Psy.  422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Public  (3) 
Fee  $1.50.  Professor  L.  P.  Guest 
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Psy.  423.  Test  Construction  and  Standardization  (2-3) 

Professor  C.  R.  Adams 
Psy.  424.  Psychological  Techniques  in  Public  Personnel  Administration  (3) 
Fee  $1.  Professor  C.  R.  Adams 

Psy.  425,  425X.  Psychology  of  the  Elementary  School  Child  (2-3)     Fee  $1. 

Professor  E.  B.  vanOrmer 
Psy.  426,  426X.  Adolescence  (2-3)  Fee  $1.  Professor  E.  B.  vanOrmer 

Psy.  427.  Psychological  Principles  in  Advertising  (3)     Fee  $1.50. 

Professor  L.  P.  Guest 

Psy.  431.  Industrial  Psychology  (3)     Fee  $1.  Professor  K.  R.  Smith 

Psy.  437,  437X.  Mental  Hygiene  (2-4)     Fee  $1. 

Psy.  440.  Psychology  Projects  (1-6) 

Psy.  471,  471X.  Measurement  of  Intelligence  (2)     Fee  $2.50. 

Professor  W.  U.  Snyder 

Psy.  472.  Special  Ability  Testing  (3)     Fee  $2. 

Psy.  476.  Psychometric  Technique:  Binet  (2)     Fee  $3. 

Psy.  477.  Psychometric  Technique:  Nonverbal  (2)     Fee  $2.50. 

Psy.  478.  Psychometric  Techniques:  Advanced  (2)     Fee  $1.50. 

Psy.  479.  Psychometric  Techniques:  Projective  (3) 

Psy.  481.  Advanced  Projective  Techniques  (3) 

Psy.  482.  Introduction  to  Clinical  Psychology  (3) 

PUBLIC  UTILITIES 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department  of  Electrical  Engineering 

Pub.  Util.  521.  Public  Utilities  (3)  Problems  of  current  interest  in  the  public 
utility  field,  principally  those  utilities  involving  the  use  of  the  principles  of 
electrical  engineering.  One  or  two  conferences  per  week. 

Professor  L.  A.  Doggett 

In  addition  to  this  course  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Pub.  Util.  421.  Electric  Utilities  (3)  Professor  L.  A.  Doggett 

*RURAL  SOCIOLOGY 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Rur.  Soc.  551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural 
sociology,  sociology,  or  psychology.  Lecture  3  hours. 

Rur.  Soc.  552.  The  Structure  of  Rural  Society  (3)  Systematic  review  of  re- 
search dealing  with  the  structure  of  rural  society;  the  purpose,  methodology, 
and  contribution  of  each  study  treated.  Prerequisites:  Rur.  Soc.  11,  Soc.  1. 
Recitation  3  hours. 


'Credit  in  rural  sociology  will  also  be  given  for  Agr.  Ec.  505  and  525. 
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Rur.  Soc.  553.  Rural  Social  Processes  (3)  Continuation  of  Rur.  Soc.  552.  The 
functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and 
evaluated.  Prerequisites:  Rur.  Soc.  11,  552.  Recitation  3  hours. 

Rur.  Soc.  554.  Advanced  Rural  Social  Welfare  (3)  Analysis  of  welfare  tech- 
niques and  their  application  to  rural  situations.  Prerequisites:  Rur.  Soc.  11; 
Psy.  2  or  Rur.  Soc.  459.  Recitation  3  hours.  Professor  W.  G.  Mather 

Rur.  Soc.  555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institu- 
tion; its  relation  to  the  community;  the  church  in  "problem"  areas;  effects 
of  population  trends  on  the  program  of  the  rural  church;  the  use  of  case 
studies  and  surveys.  Prerequisite:  6  credits  in  rural  sociology,  sociology,  or 
psychology.  Recitation  3  hours.  Professor  W.  G.  Mather 

Rur.  Soc.  556.  Thesis  in  Rural  Sociology  (6)  A  preparation  of  the  required 
thesis  for  the  degree  of  Master  of  Science  in  rural  sociology  while  in  residence 
at  The  Pennsylvania  State  College. 

Rur.  Soc.  559.  Advanced  Rural  Social  Psychology  (3)  The  application  of 
social  psychological  principles  to  the  treatment  of  rural  problems.  Prerequi- 
sites: Rur.  Soc.  11,  Psy.  2.  Recitation  3  hours.  Professor  M.  E.  John 

In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Rur.  Soc.  452.  Rural  Organization  (3)  Professor  M.  E.  John 

Rur.  Soc.  454.  R.ural  Social  Welfare  (3)  Professor  W.  G.  Mather 

Rur.  Soc.  456.  Rural  Standards  of  Living  (3)  Professor  W.  G.  Mather 

Rur.  Soc.  459.  Rural  Social  Psychology  (3)  Professor  M.  E.  John 

SOCIOLOGY 

Consult  Professor  Seth  W.  Russell,  M.A.,  Ph.D. 

Soc.  503.  Problems  of  Social  Psychology  (3)  Investigation  of  the  theories, 
methods,  and  empirical  data  of  social  psychology,  with  particular  reference 
to  such  problems  as  the  relations  between  personality  and  culture,  social 
and  personal  disorganization,  the  development  of  role  behavior,  and  the 
conception  of  the  self.  Professor  W.  Coutu 

Soc.  510.  Field  Work  in  Sociology  (1-3)  Advanced  research  projects  to  be 
carried  out  in  the  field  under  the  supervision  of  the  department  and  recog- 
nized social  agencies. 

Soc.  512.  Modern  Criminology  (3) 

Soc.  513.  Advanced  Sociological  Research  Methods  and  Techniques  (3) 
Special  problems  in  scientific  method  and  research  technique;  designed  to 
prepare  the  student  for  social  inquiry  on  a  professional  level;  embraces  both 
quantitative  and  nonquantitative  type  of  work.  Prerequisites:  Soc.  413  and 
3  credits  of  statistics. 

Soc.  515.  Structure  and  Functions  of  the  Community  (3) 

Professor  S.  W.  Russell 

Soc.  516.  Sociological  Theory  (3) 

Soc.  519.  Seminar  in  Race  Relations  (3-6)  The  status  and  problems  of  min- 
ority peoples  in  selected  areas  of  the  world;  analysis  of  the  material,  social, 
and  sociopsychic  aspects  of  race  relations  presented  in  lectures,  reports,  and 
papers.  Lecture  3  hours. 
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Soc.  523.  Advanced  Research  in  Population  (3)  Supervised  original  research 
on  some  aspect  of  demographic  phenomena  and  vital  statistics;  a  genuine 
contribution  to  knowledge  is  expected  of  the  student. 

Soc.  525.  Seminar  in  Sociology  (3-9)  An  advanced  seminar  in  sociological 
theory,  involving  intensive  study  of  the  works  of  several  eminent  authors. 
The  list  of  social  theorists  dealt  with  varies  from  one  semester  to  another, 
but  only  those  are  selected  who  have  made  fundamental  contributions  to 
the  analysis  of  social  structure,  social  interaction,  and  social  change. 

Soc.  530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods 
and  techniques  of  research  in  the  field  of  family  relations.  Under  the  guid- 
ance of  the  instructor  experimental,  statistical,  and  comparative  studies 
are  carried  out,  individually  or  co-operatively.  Prerequisites:  graduate  stand- 
ing and  3  hours'  previous  work  in  this  field.  Lecture  3  hours. 

Soc.  534.  Problems  in  Social  Control  (3)  An  advanced  seminar  dealing  with 
the  cohesive  factors  in  societies  and  groups.  Differentiates  the  forms  and  the 
instrumentalities  of  social  control,  traces  their  development  in  different  per- 
iods, and  attempts  a  systematic  explanation  of  them,  utilizing  experimental 
and  quantitative  approaches  where  applicable. 

Soc.  540.  Anthropological  Theory  (3)  A  seminar  in  which  major  anthro- 
pological concepts  and  theories  are  critically  studied.  Anthropological  theor- 
ies are  tested  by  the  use  of  empirical  ethnological  material. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Soc.  403a.  Personality  and  Social  Adjustment  (3)  Professor  W.  Coutu 

Soc.  403b.  Personality  and  Social  Adjustment  (3)  Professor  W.  Coutu 

Soc.  405S.  Social  Problems  (3) 

Soc.  409.  Juvenile  Delinquency  (3)  Professor  E.  Abramson 

Soc.  413.  Methods  and  Techniques  of  Social  Research  (3) 

Professor  Jessie  Bernard 
Soc.  415a.  Community  Institutions  (3)  Professor  Jessie  Bernard 

Soc.  415b.  Community  Institutions  (3)  Professor  Jessie  Bernard 

Soc.  419.  Minority  Peoples  (3) 

Soc.  421.  Field  Work  in  Sociology  (3-9)  Mr.  C.  Anderson 

Soc.  423.  Population  Research  (3) 
Soc.  424.  Social  Change  (3) 

Soc.  425.  Contemporary  Sociological  Theory  (3)         Professor  L.  L.  Bernard 
Soc.  426.  Introduction  to  Public  Welfare  (3) 
Soc.  427S.  Family  Case  Work  (6) 

Soc.  430.  Marriage  and  the  Family  (3)  Professor  Jessie  Bernard 

Soc.  440.  Primitive  Society  (3) 

SPANISH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Sp.  551.  Romance  Philology  (3)  Historical  development  of  the  Romance 
languages.  Recitation  3  hours.  Professor  H.  H.  Arnold 
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Sp.  552.  Old  Spanish  Readings  (3)  Aims  at  familiarizing  the  student  with 
Old  Spanish  texts.  Prerequisite:  Sp.  551.  Recitation  3  hours. 

Professor  P.  R.  Daugherty 

Sp.  561.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Origin  and  early  de- 
velopment of  the  Spanish  national  drama.  Representative  plays  of  different 
types  will  be  read  and  discussed.  Lectures  and  reports.  Recitation  3  hours. 

Professor  H.  H.  Arnold 

Sp.  562.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Continuation  of  Sp. 
561.  Recitation  3  hours.  Professor  H.  H.  Arnold 

Sp.  565.  Lope  de  Vega  (3)  Professor  H.  H.  Arnold 

Sp.  566.  Lope  de  Vega's  Followers  (3)  Professor  H.  H.  Arnold 

Sp.  567.  Cervantes  and  His  Works  (3)  Professor  P.  R.  Daugherty 

Sp.  568.  Cervantes  and  His  Works  (3)  Professor  P.  R.  Daugherty 

Sp.  571.  Seminar  in  Spanish  Literature  (3)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  select- 
ed after  consultation  with  the  instructor.  Recitation  3  hours. 

Professor  H.  H.  Arnold 

Sp.  572.  Seminar  in  Spanish  Literature  (3)  Continuation  of  Sp.  571.  Recita- 
tion 3  hours.  Professor  H.  H.  Arnold 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Sp.  401.  The  Golden  Age  (3)  Professor  H.  H.  Arnold 

Sp.  402.  Drama  o£  the  Golden  Age  (3)  Professor  H.  H.  Arnold 

Sp.  403.  Don  Quixote  (3)  Professor  H.  H.  Arnold 

Sp.  404.  Old  Spanish  Language  and  Literature  (3)  Professor  H.  H.  Arnold 

Sp.  405.  Spanish  Drama  of  the  Nineteenth  Century  (3) 

Professor  P.  R.  Daugherty 

Sp.  406.  Contemporary  Spanish  Drama  (3)  Professor  P.  R.  Daugherty 

Sp.  407.  The  Spanish  Novel  of  the  Nineteenth  Century  (3) 

Professor  P.  R.  Daugherty 

Sp.  408.  The  Contemporary  Spanish  Novel  (3)    Professor  P.  R.  Daugherty 

Sp.  409.  Introduction  to  Latin-American  Literature  (3) 

Professor  H.  H.  Arnold 

Sp.  410.  Introduction  to  Latin- American  Literature  (3) 

Professor  H.  H.  Arnold 

Sp.  411.  Mexico:  Its  Language  and  Literature  (3) 

Professor  P.  R.  Daugherty 
Sp.  412.  Argentina:  Its  Language  and  Literature  (3) 

Professor  P.  R.  Daugherty 
Sp.  415,  415X.  Modern  Spanish  Lyric  Poetry  (3)  Professor  H.  H.  Arnold 
Sp.  417,  417X.  Spanish  Literature  in  the  Romantic  Period  (3) 

Professor  H.  H.  Arnold 
Sp.  490.  Advanced  Composition  (3)  Professor  P.  R.  Daugherty 
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SPEECH 

Professor  Joseph  F.  O'Brien,  M.S. 
Chairman,  Administrative  Committee 

Speech  500.  Seminar  in  American  Oratory  (2-4)  The  history  of  American 
oratory,  with  the  application  of  critical  standards  to  the  work  of  specific 
orators.  Prerequisite:  6  credits  in  speech,  including  Speech  200. 

Professor  J.  F.  O'Brien 

Speech  510.  Seminar  in  Methods  of  Teaching  Speech  (2-4)  Problems  in  cur- 
riculum construction,  media,  and  methods  as  met  by  the  high  school  and 
college  teacher  of  speech.  Consideration  of  speech  as  a  unit  of  English,  as 
a  distinct  discipline,  and  as  an  extracurricular  activity.  Prerequisite:  6 
credits  in  speech,  including  Speech  200.  Professor  J.  F.  O'Brien 

Speech  520.  Seminar  in  Speech  Science  (2-4)  A  seminar  in  the  physical  and 
physiological  bases  of  speech  and  voice;  introduction  to  the  laboratory  tech- 
niques used  in  speech  research.  Prerequisite:  9  credits  in  speech,  speech  edu- 
cation, or  psychology. 

Speech  525.  Seminar  in  Clinical  Speech  Pathology  (2-4)  A  physiological, 
neurological,  and  psychological  view  of  the  speech  process  together  with  a 
critical  study  of  modern  theories  and  practices  in  clinical  speech  pathology. 
Prerequisites:  Speech  490,  491;  or  Speech  Ed.  438. 

Speech  540.  Seminar  in  the  Problems  of  Radio  (3)  Advanced  study  and  re- 
search in  special  problems  in  radio  speech,  radio  production,  and  radio  or- 
ganization. Prerequisite:  6  hours  of  speech  including  Speech  200,  300,  425 
or  435.  Lecture  1  hour,  recitation  2  hours. 

Speech  550.  Seminar  in  Oral  Persuasion  (2-4)  The  theory  of  persuasion; 
persuasive  devices  and  techniques;  criticism  and  appreciation  of  men  of 
political,  economic,  and  social  movements,  and  of  contemporary  public  ad- 
dress in  the  light  of  modern  theories  of  persuasion.  Prerequisite:  6  credits 
in  speech,  including  Speech  200.  Professor  C.  H.  Schug 

Speech  560.  Public  Address  (24)  Intended  to  aid  the  student  in  becoming 
proficient  in  public  platform  address;  emphasis  on  practical  application  of 
principles  of  persuasion,  especially  through  composition,  discussion,  criti- 
cism, and  delivery  of  the  speech  outline  and  manuscript.  Prerequisite:  9 
credits  in  speech,  including  Speech  200  and  550.      Professor  C.  H.  Schug 

Speech  575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an 
individual  basis  in  oratorical  criticism,  discussion  techniques,  persuasion, 
pedagogy,  phonetics,  speech  science,  and  speech  pathology.  Prerequisite:  12 
credits  in  speech  or  in  speech  education. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Speech  400.  Teaching  of  Speech  (3)  Professor  J.  F.  O'Brien 

Speech  405a,b,cS.  Practical  Problems  in  Public  and  Private  Speech  (1-3) 
Speech  410.  English  Phonetics  and  Pronunciation  (3)     Fee  $1. 

Professor  J.  F.  O'Brien 
Speech  411a,b,cS.  Speech  Science  and  Speech  Arts  (1-3) 

Speech  412.  Advanced  Speech  Arts  (3)  Professor  J.  F.  O'Brien 

Speech  425.  Advanced  Principles  of  Radio  Speech  (3) 
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Speech  431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms  (3) 

Speech  435.  Radio  Organization  (3) 

Speech  450.  Discussion  Techniques  (3)  Professor  J.  F.  O'Brien 

Speech  490.  Speech  Disorders  and  Their  Treatment  (3) 

Professor  E.  T.  McDonald 

Speech  491.  Clinical  Speech  Practicum  (1-3)  Professor  E.  T.  McDonald 

SPEECH  EDUCATION 

Consult  Professor  Eugene  T.  McDonald,  M.Ed.,  D.Ed. 

Speech  Ed.  537.  Advanced  Speech  Correction  (1-6)  The  clinical  speech  pro- 
cedures of  examination,  diagnosis,  and  treatment.  Prerequisite:  Speech  Ed. 
437  or  Speech  491.  Lecture  and  practicum  hours  1  to  6.  Fee  $1  per  credit. 

Professor  E.  T.  McDonald 

Speech  Ed.  540.  Articulation  Disabilities  (3)  A  detailed  examination  of 
speech-sound  production  disorders  in  children  and  adults;  methods  of  ex- 
amination, diagnosis,  and  treatment.  Prerequisite:  Speech  490  or  Speech 
Ed.  436. 

Speech  Ed.  541.  The  Voice  and  Its  Disorders  (3)  The  physical,  physiological, 
and  psychological  bases  of  voice  production  and  the  causes,  nature,  and 
symptoms  of  its  disorders;  current  clinical  methods  in  voice  improvement 
demonstrated  and  discussed.  Prerequisite:  Speech  Ed.  436  or  Speech  490. 
Lecture  3  hours. 

Speech  Ed.  542.  Stuttering  and  Allied  Disorders  (3)  A  detailed  consideration 
of  modern  theories  of  the  causes  of  disorders  of  rhythm;  methods  of  exami- 
nation, diagnosis,  and  treatment.  Prerequisite:  Speech  490  or  Speech  Ed.  436. 
Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

Speech  Ed.  430.  Problems  of  the  Child  with  a  Hearing  Loss  (3)     Fee  $1. 

Professor  E.  T.  McDonald 

Speech  Ed.  432.  Methods  of  Teaching  Speech  (Lip)  Reading  (3) 

Professor  Margaret  Raabe 

Speech  Ed.  433.  Auricular  Training  (2)  Professor  Margaret  Raabe 

Speech  Ed.  434.  Audiometry  (2)  Professor  E.  T.  McDonald 

Speech  Ed.  435.  Clinical  Practice  with  the  Deaf  and  Hard-of-Hearing  (3) 

Speech  Ed.  436.  Speech  Disabilities  (3)  Professor  E.  T.  McDonald 

Speech  Ed.  437.  Speech  Correction  (1-3)     Fee  $1. 

Professor  E.  T.  McDonald 

Speech  Ed.  439a,  439aX.  Methods  in  Speech  Education  (3) 

Professor  Margaret  Raabe 

Speech  Ed.  440,  440X.  Speech  Education  and  Reeducation  in  the  Elementary 
School  (2-3)  Professor  Margaret  Raabe 
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ZOOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 

Head  of  the  Department  of  Zoology  and  Entomology 

Zool.  508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life 
cycle,  and  control  of  parasites.  Prerequisites:  Ent.  2,  Zool.  432.  Practicum  9 
hours.  Fee  $5.  Professor  C.  C.  Zeliff 

Zool.  509.  Techniques  in  Wildlife  Management  (3)  The  preparation  of  study 
mounts  of  game  birds  and  mammals,  methods  of  making  a  census,  mapping 
management  areas,  method  of  collecting  data,  and  determining  food  habits 
from  examinations  of  stomach  contents.  Prerequisite:  Zool.  546.  Lecture  1 
hour,  practicum  6  hours.  Fee  $3.  Professor  P.  F.  English 

Zool.  512.  Seminar  (1)  The  review  of  current  zoological  literature.  Requir- 
ed of  graduate  students  majoring  in  zoology  and  entomology.  Prerequisite: 
12  credits  in  zoology  or  entomology.  One  conference  per  week. 

Professor  E.  H.  Dusham  and  Staff 

Zool.  513.  Research  (1-15  per  semester)  The  prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor.  Prerequisite:  Zool.  410,  432,  437> 
440  or  546.  Professor  E.  H.  Dusham  and  Staff 

Zool.  546.  The  Theory  of  Game  Management  (4)  Fundamental  principles 
underlying  the  management  of  wild  game  birds  and  mammals;  the  co-ordi- 
nation of  such  management  with  the  various  land  uses;  the  planning  of 
preserves  and  other  land  areas.  Prerequisites:  Zool.  408,  420.  Lecture  3  hours, 
practicum  3  hours.  Fee  $4.  Professor  P.  F.  English 

Zool,  551.  Fisheries  Management  (3)  The  basic  principles  underlying  the 
management  of  inland  waters  for  fish  production.  Prerequisite:  Zool.  450. 
Lecture  2  hours,  practicum  3  hours.  Fee  $5.  Professor  E.  A.  Lachner 

Zool.  580S.  General  Zoology  (3)  Lectures,  recitations,  and  laboratory  work 
covering  the  more  important  principles  in  general  zoology.  For  graduate 
students  in  education  electing  a  major  in  biology  or  zoology.  Fee  $3. 

Professor  C.  C.  Zeliff 

Zool.  581.  Advanced  Invertebrate  Zoology  (3)  The  morphology,  physiology, 
taxonomy,  and  life  histories  of  invertebrate  animals.  Prerequisite:  Zool. 
580S.  Fee  $3.  Professor  C.  C.  Zeliff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit 
under  the  restrictions  in  force: 

ZooJ.  408.  Mammology  (4)     Fee  $3.  Professor  P.  F.  English 

Zool.  410.  General  Limnology  (3)     Fee  $3.  Professor  E.  A.  Lachner 

Zool.  414.  Herpetoiogy  (3)     Fee  $3.  Professor  E.  A.  Lachner 

Zool.  415.  The  Literature  of  Vertebrate  Zoology  (1) 

Professor  E.  A.  Lachner 
Zool.  416.  The  Methods  of  Research  in  Zoology  (2) 

Professor  E.  A.  Lachner 
Zool.  420.  Game  Birds  (3)     Fee  $3.  Professor  P.  F.  English 

Zool,  432.  Human  Parasitology  (3)     Fee  $4.50.  Professor  C.  C.  Zeliff 

Zool.  436.  Protozoology  (3)     Fee  $5.  Professor  C.  C.  Zeliff 

Zool.  437.  Histology  (4)     Fee  $5.  Professor  G.  B.  Newman 
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Zool.  440.  Embryology  (4)     Fee  $5.  Professor  G.  B.  Newman 

Zool.  443.  Zoological  Problems  (3)  Professor  E.  H.  Dusham  and  Staff 

Zool.  444.  Zoological  Problems  (3)  Professor  E.  H.  Dusham  and  Staff 
Zool.  445S.  The  Identification  of  Insects  (3)     Fee  $2. 

Zool.  447.  Aquiculture  (2)     Fee  $4.  Professor  E.  A.  Lachner 

Zool.  448.  Ornithology  (3)     Fee  $3.  Professor  M.  Wood 

Zool.  450.  Ichthyology  (4)     Fee  $5.  Professor  E.  A.  Lachnej 
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COLLEGE   CALENDAR 

1949-1950 

(As  Applicable  to  the  Graduate  School) 


1949 

Feb.  4-5,  Fri.-Sat. 
Feb.  7,  Mon. 
Apr.  14,  Thurs. 
Apr.  20,  Wed. 
May  30,  Mon. 
June  1,  Wed. 
June  6,  Mon. 


Second  Semester  1948-1949 

Second  Semester  Registration 
Second  Semester  Classes  Begin  8  a.m. 
Spring  Recess  Begins  11:50  a.m. 
Spring  Recess  Ends  8  a.m. 
Memorial  Day  Recess 
Second  Semester  Ends  5  p.m. 
Second  Semester  Graduation  Exercises 


June  7,  Tues. 
June  24,  Fri. 
June  27,  Mon. 
June  28,  Tues. 
July  4,  Mon. 
Aug.  6,  Sat. 
Aug.  8,  Mon. 
Aug.  26,  Fri. 
Sept.  5,  Mon. 
Sept.  17,  Sat. 


Summer  Program  1949 

Inter-Session  Begins 

Inter-Session  Ends  5 :  50  p.m. 

Registration  for  First  Six- Weeks  Session 

Summer  Session  Classes  Begin  8  a.m. 

Independence  Day  Recess 

End  of  First  Six- Weeks  Term  1 2 :  20  p.m. 

Registration  for  Second  Six- Weeks  Term 

Three- Weeks  Post-Session  Ends  5 :  50  p.m. 

Labor  Day  Recess 

Summer  Program  Ends  12:20  p.m. 


Sept.  26-27,  Mon.-Tues. 
Sept.  28,  Wed. 
Nov.  23,  Wed. 
Nov.  28,  Mon. 
Dec.  20,  Tues. 


First  Semester  1949-1950 

First  Semester  Registration 
First  Semester  Classes  Begin  8  a.m. 
Thanksgiving  Recess  Begins  11:50  a.m. 
Thanksgiving  Recess  Ends  8  a.m. 
Christmas  Recess  Begins  5  p.m. 


1950 

Jan.  4,  Wed. 
Feb.  7,  Tues. 


Christmas  Recess  Ends  1:10  p.m. 
First  Semester  Graduation  Exercises 


Feb.   10-11,  Fri.-Sat. 
Feb.  13,  Mon. 
Apr.  4,  Tues. 
Apr.  11,  Tues. 
June  10,  Sat. 
June  12,  Mon. 


Second  Semester  1949-1950 

Second  Semester  Registration 
Second  Semester  Classes  Begin  8  a.m. 
Spring  Recess  Begins  5  p.m. 
Spring  Recess  Ends  8  a.m. 
Second  Semester  Ends  5  p.m. 
Second  Semester  Graduation  Exercises 


ADMINISTRATIVE  OFFICERS  OF  THE 
GRADUATE  SCHOOL 

James  Milholland,  LL.B.  Acting  President 

Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc.  Dean 

Adrian  O.  Morse,  M.A.      Assistant  to  the  President,  in  Charge  of  Resident  Instruction 
J.  Orvis  Keller,  M.S.  Assistant  to  the  President,  in  Charge  of  Extension 

C.  S.  Wyand,  M.A.  Administrative  Assistant  to  the  President 

William  S.  Hoffman,  M.S.  Dean  of  Admissions;  Registrar 

Carl  E.  Marquardt,  M.A.,  M.Ed.,  Ph.D.  College  Examiner 

Rorert  E.  Dengler,  A.M.,  Ph.D.  Secretary  to  the  Graduate  Faculty 

Betty  M.  Moore  Secretary  to  the  Dean 

EXECUTIVE  COMMITTEE 

Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc.  Dean;  Professor  of  Botany,  Chairman 

Bruce  V.  Moore,  M.A.,  Ph.D.  Professor  of  Psychology 

John  A.  Sauer,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics 

Alfred  W.  Gauger,  M.A.,  Ph.D.,  Professor  of  Fuel  Technology;  Director  of  the 

Mineral  Industries  Experiment  Station 
David  C.  Duncan,  M.A.,  Ph.D.  Professor  of  Physics 

R.  Adams  Dutcher,  M.S.,  A.M.,  D.Sc,  Professor  of  Agricultural  and  Biological 

Chemistry 
Robert  E.  Dengler,  A.M.,  Ph.D.  Professor  of  Classical  Languages 

Lloyd  M.  Jones,  M.A.,  Ph.D.  Professor  of  Physical  Education 

COURSES  OF  STUDY 

Carl  W.  Hasek,  M.A.,  Ph.D.  Professor  of  Economics,  Chairman 

Frank  M.  Swartz,  Ph.D.  Professor  of  Paleontology 

Palmer  C.  Weaver,  M.Ed.,  Ph.D.  Professor  of  Education 

Earl  B.  Stavely,  B.S.,  E.E.  Professor  of  Electrical  Engineering 

Arnold  J.  Currier,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Wallace  E.  White,  M.S.,  Ph.D.  Professor  of  Wood  Technology 

Eugen  C.  Bischoff,  M.A.  Professor  of  Physical  Education 

ADMISSIONS  COMMITTEE 

Carl  E.  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  College  Examiner;  Professor  of  Romance 

Philology,  Chairman 
Joseph  E.  DeCamp,  A.M.,  Ph.D.  Professor  of  Psychology 

Harold  K.  Wilson,  M.S.,  Ph.D.,  Vice-Dean  and  Director  of  Resident  Instruction, 

School  of  Agriculture 

BUSINESS  ADMINISTRATION 

Samuel  K.   Hostetter,  Assistant  to  the  President,  in  Charge  of  Business  and 

Finance 
Russell  E.  Clark,  B.A.  Bursar 

THE  HEALTH  SERVICE 

Herbert  R.  Glenn,  M.D.  Director 

THE  COLLEGE  LIBRARY 

Ralph  W.  McComb,  M.A.  Librarian 

4 


GRADUATE  FACULTY 

1948-1949 

James  Milholland,  LL.B.  Acting  President  of  the  College 

Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc,  Dean  of  the  Graduate  School;  Professor  of 

Botany 
Edward  Steidle,  E.M.,  D.Sc.  Dean  of  the  School  of  Mineral  Industries 

George  L.  Haller,  M.S.,  E.E.,  Ph.D.,  Dean  of  the  School  of  Chemistry  and 

Physics 
Marion  Rex  Trabue,  M.A.,  Ph.D.  Dean  of  the  School  of  Education 

Carl  Peter  Schott,  M.A.,  Ph.D.,  Dean  of  the  School  of  Physical  Education  and 

Athletics 
Harry  Parker  Hammond,  C.E.,  D.Eng.,  LL.D.,  Dean  of  the  School  of  Engineering 
Lyman  E.  Jackson,  M.S.,  Ph.D.  Dean  of  the  School  of  Agriculture 

Ben  Euwema,  A.M.,  Ph.D.  Dean  of  the  School  of  the  Liberal  Arts 

William  Stamm  Hoffman,  M.S.,  Dean  of  Admissions;  Secretary  of  the  College 

Senate  and  of  the  Council  of  Administration 
Carl  Eugene  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  College  Examiner;  Professor  of 

Romance  Philology 
Ralph  W.  McComb,  M.A.  Librarian 


PROFESSORS 

Vernon  M.  Albers,  M.A.,  Ph.D.  Professor  of  Engineering  Research 

Herbert  Richard  Albrecht,  M.S.,  Ph.D.  Professor  of  Agronomy 

Harold  Freed  Alderfer,  M.A.,  Ph.D.  Professor  of  Political  Science 
Jean  Downey  Amberson,.  M.A.,  Ph.D.      Professor  of  Home  Economics  Education 

Edgar  E.  Ambrosius,  M.S.  Professor  of  Mechanical  Engineering 

Arthur  von  Krogh  Anderson,  M.S.,  Ph.D.  Professor  of  Physiological  Chemistry 

Clarence  Scott  Anderson,  M.S.,  Ph.D.  Professor  of  Agricultural  Education 

Roy  David  Anthony,  M.S.A.,  Ph.D.  Professor  of  Pomology 

Harrison  Heikes  Arnold,  M.A.,  Ph.D.  Professor  of  Romance  Languages 
John  Geldart  Aston,  M.S.,  Ph.D.,  Professor  of  Organic  Chemistry;  Director  of 

the  Low  Temperature  Laboratory 

MacLean  Morton  Babcock,  M.S.  Professor  of  Industrial  Engineering 

Adam  Leland  Beam,  M.S.  Professor  of  Dairy  Production 

Frederick  Joseph  Bedenk,  M.A.  Professor  of  Physical  Education 

Victor  A.  Beede,  M.F.  Professor  of  Forest  Management 

Franklin  Lee  Bentley,  M.S.  Professor  of  Animal  Husbandry 

Thomas  C.  Benton,  Ph.D.  Professor  of  Mathematics 

Luther  Lee  Bernard,  Ph.D.  Professorial  Lecturer  in  Sociology 
Robert  Gibbon  Bernreuter,  Ph.D.,  Professor  of  Psychology;  Director  of  the  Psy- 
chology Clinic 

Eugen  Carl  Bischoff,  M.A.  Professor  of  Physical  Education 

Ralph  Upshaw  Blasingame,  B.S.  Professor  of  Agricultural  Engineering 

Robert  V.  Boucher,  A.M.,  Ph.D.,  Professor  of  Agricultural  and  Biological  Chem- 
istry 

John  Scott  Bowman,  M.A.,  Ph.D.  Professor  of  English  Composition 

John  Robert  Bracken,  M.L.A.,  Ph.D.  Professor  of  Landscape  Horticulture 

Louis  Jacquelin  Bradford,  M.E.  Professor  of  Machine  Design 
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William  Clark  Bramble,  M.F.,  Ph.D. 

George  Elmer  Brandow,  Ph.D. 

R.  Wallace  Brewster,  M.A.,  Ph.D. 

Henry  Sherman  Brunner,  M.S.,  Ph.D. 

Albert  Franklin  Buffington,  M.A.,  Ph.D. 

Clarence  Edward  Bullinger,  I.E.,  M.S. 

Frank  A.  Butler,  Ph.M.,  Ph.D. 

Ernest  William  Callenbach,  M.S. 

Clarence  Raymond  Carpenter,  M.A.,  Ph.D. 

Carroll  Dunham  Champlin,  M.A.,  Ph.D. 

Grover  C.  Chandlee,  M.S.,  M.A.,  Ph.D.,  D.Sc. 

Robert  J.  Clements,  M.A.,  Ph.D. 

Arthur  Charles  Cloetingh,  M.A. 

Arthur  Wesley  Clyde,  M.S. 

Teresa  Cohen,  M.A.,  Ph.D. 

Pierce  G.  Couperus,  M.S. 

Walter  Coutu,  Ph.D. 

Donald  Stevens  Cryder,  M.S.,  D.Sc. 

Haskell  Brooks  Curry,  M.A.,  Ph.D. 

Chester  Distad  Dahle,  M.S.,  Ph.D. 

Paul  R.  Daugherty,  M.A. 


Professor  of  Forestry 

Professor  of  Agricultural  Economics 

Professor  of  Political  Science 

Professor  of  Agricultural  Education 

Professor  of  German 

Professor  of  Industrial  Engineering 

Professor  of  Education 

Professor  of  Poultry  Husbandry 

Professor  of  Psychology 

Professor  of  Education 

Professor  of  Chemistry 

Professor  of  Romance  Languages 

Professor  of  Dramatics 

Professor  of  Agricultural  Engineering 

Professor  of  Mathematics 

Professor  of  Engineering  Research 

Professor  of  Sociology 

Professor  of  Chemical  Engineering 

Professor  of  Mathematics 

Professor  of  Dairy  Manufacture 

Professor  of  Spanish 


Professor  of  Physical  Education 

Professor  of  Psychology 

Professor  of  Engineering  Research 

Professor  of  Classical  Languages 

Professor  of  Fine  Arts 

Professor  of  Dairy  Manufacture 

Professor  of  Home  Economics 

Professor  of  Electrical  Engineering 

Professor  of  Physics 

Professor  of  Entomology 


Wheeler  Pedlar  Davey,  M.S.,  Ph.D.,  F.Inst.P.,  London,  Research  Professor  of 

Physics  and  Chemistry 
Arthur  Franklin  Davis,  M.Ed.,  D.P.H. 
Joseph  Edgar  DeCamp,  A.M.,  Ph.D. 
Kalman  John  DeJuhasz,  M.E. 
Robert  Ewing  Dengler,  A.M.,  Ph.D. 
Harold  Edward  Dickson,  M.A.,  Ph.D. 
Francis  Janney  Doan,  M.S. 
Mary  Letitia  Dodds,  M.S.,  Ph.D. 
Leonard  Allison  Doggett,  M.E.E.,  E.E. 
David  Christie  Duncan,  M.A.,  Ph.D. 
Edward  Henry  Dusham,  M.S.,  Ph.D. 
Raymond  Adams  Dutcher,  M.S.,  A.M.,  D.Sc,  Professor  of  Agricultural  and  Bio- 
logical Chemistry 
Elisabeth  W.  W.  Dye,  M.A.  Professor  of  Home  Economics 

Pennoyer  Francis  English,  M.S.,  Ph.D.  Professor  of  Wildlife  Management 

Merrell  Robert  Fenske,  D.Sc,  Professor  of  Chemical  Engineering;  Director  of  the 

Petroleum  Refining  Laboratory 
John  Henry  Ferguson,  M.A.,  Ph.D.  Professor  of  Political  Science 

Hummel  Fishburn,  M.A.  Professor  of  Music  and  Music  Education 

Donald  E.  H.  Frear,  M.S.,  Ph.D.,  Professor  of  Agricultural  and  Biological  Chem- 
istry 
John  F.  Friese,  M.S.  Professor  of  Industrial  Arts  Education 

Orrin  Frink  Jr.,  M.A.,  Ph.D.  Professor  of  Mathematics 

Stuart  W.  Frost,  Ph.D.  Professor  of  Economic  Entomology 

Amy  G.  Gardner,  M.A.  Professor  of  Home  Economics 

Theodore  Jay  Gates,  M.A.  Professor  of  English  Composition 

Alfred  William  Gauger,  M.A.,  Ph.D.,  Director  of  the  Mineral  Industries  Experi- 
ment Station;  Professor  of  Fuel  Technology 
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James  Edward  Gillespie,  M.A.,  Ph.D. 
Ruth  Eliza  Graham,  M.S. 
Harold  Frank  Graves,  M.A.,  Ph.D. 
William  Henry  Gray,  M.A.,  Ph.D. 

NOLLIE  BURNHAM  GuERRANT,   M.S.,   Ph.D. 

William  Franklin  Hall,  M.S.,  Ph.D. 
Brice  Harris,  M.A.,  Ph.D. 
Carl  William  Hasek,  M.A.,  Ph.D. 
Hazel  Maurine  Hatcher,  M.S.,  Ph.D. 


Professor  of  European  History 

Professor  of  Home  Economics 

Professor  of  English  Composition 

Professor  of  Latin-American  History 

Professor  of  Biological  Chemistry 

Professor  of  Agricultural  Education 

Professor  of  English  Literature 

Professor  of  Economics 

Professor  of  Home  Economics  Education 


Fred  George  Hechler,  B.S.,  M.E.,  Director  of  the  Engineering  Experiment  Sta- 
tion; Professor  of  Engineering  Research 


Kenneth  J.  Heidrich,  M.F.A. 
Grace  M.  Henderson,  M.S.,  Ph.D. 
William  Lewis  Henning,  M.S.,  Ph.D. 
Edward  Carleton  Henry,  Cer.E.,  M.S. 
Burke  Miller  Hermann,  M.A. 
John  Benjamin  Hill,  Ph.D. 
Samuel  Kurtz  Hoffman,  M.E. 
Lawrence  Lester  Huber,  M.S.,  Ph.D. 
Robert  A.  Hussey,  M.A. 
Charles  Davis  Jeffries,  M.S.,  Ph.D. 
Clifford  Oliver  Jensen,  M.S.,  Ph.D. 
Macklin  E.  John,  M.S.,  Ph.D. 
Evan  Johnson  Jr.,  M.A.,  Ph.D. 
Lloyd  Meredith  Jones,  M.A.,  Ph.D. 
Julius  Ernest  Kaulfuss,  B.S. 
Wendell  Edgar  Keepper,  M.S.,  Ph.D. 
James  Peter  Kelly,  M.A.,  D.Sc. 


Professor  of  Architecture 

Dean  and  Professor  of  Home  Economics 

Professor  of  Animal  Husbandry 

Ph.D.  Professor  of  Ceramics 

Professor  of  American  History 

Professor  of  Botany 

Professor  of  Aeronautical  Engineering 

Professor  of  Agronomy 

Professor  of  Industrial  Engineering 

Professor  of  Soil  Technology 

Professor  of  Phytochemistry 

Professor  of  Rural  Sociology 

Professor  of  Mathematics 

Professor  of  Physical  Education 

Professor  of  Highway  Engineering 

Professor  of  Land  Economics 

Professor  of  Botany 


Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc,  Professor  of  Botany;  Dean  of  the  Graduate 

School 
Corliss  Robert  Kinney,  A.M.,  Ph.D.  Professor  of  Fuel  Technology 

Cloy  B.  Knodt,  M.S.,  Ph.D.  Professor  of  Dairy  Husbandry 

Harry  LaVern  Krall,  M.S.,  Ph.D.  Professor  of  Mathematics 

Franklin  Brunell  Krauss,  A.M.,  Ph.D.  Professor  of  Latin 


Paul  D.  Krynine,  Ph.D. 

Albert  K.  Kurtz,  Ph.D. 

S.  Lewis  Land,  M.S.,  Ph.D. 

Russell  E.  Larson,  M.S.,  Ph.D. 

John  Dobson  Lawther,  M.A. 

Helen  Renwick  LeBaron,  M.S.,  Ph.D. 

George  L.  Leffler,  M.A.,  Ph.D. 

John  Swivel  Leister,  C.E. 

Fred  Fouse  Lininger,   M.S.,  Ph.D. 


Professor  of  Petrology  and  Sedimentation 

Professor  of  Psychology 

Professor  of  Industrial  Education 

Professor  of  Plant  Breeding 

Professor  of  Physical  Education 

Professor  of  Home  Economics 

Professor  of  Economics 

Professor  of  Civil  Engineering 

Vice-Dean   of   the   School   of   Agriculture; 


Director  of  the  Agricultural  Experiment  Station 
Martin  William  Lisse,  M.S.,  Ph.D.  Professor  of  Biophysical  Chemistry 

Mason  Long,  M.A.,  Litt.D.  Professor  of  English  Literature 

George  M.  Lott,  M.D.  Psychiatrist 

Viktor  Lowenfeld,  Diploma,  University  of  Vienna  Professor  of  Art  Education 

Pauline  Beery  Mack,  M.A.,  Ph.D.,  Professor  of  Textile  Chemistry;  Director  of 

the  Ellen  H.  Richards  Institute 
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Warren  Bryan  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N.A.  Professor  of  Horticulture 

Joseph  Marin,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics 

David  Lloyd  Markle,  E.E.  Professor  of  Electrical  Engineering 

Carl  Eugene  Marquardt,  M.A.,  M.Ed.,  Ph.D.,  Professor  of  Romance  Philology; 

College  Examiner 
Thomas  William  Mason,  M.S. 
William  Green  Mather,  M.S.,  Ph.D. 
M.  Nelson  McGeary,  M.A.,  Ph.D. 
Douglass  Sargeant  Mead,  M.A.,  Ph.D. 


Ph.D. 


Robert  Peter  Meahl,  M.S. 
Frederick  Grover  Merkle,  M.S. 
Dana  Kinsman  Merrill,  M.A. 
Russell  Cooper  Miller,  Ph.D., 
Robert  Edward  Minshall,  M.S. 
David  R.  Mitchell,  M.S.,  E.M. 
Bruce  Victor  Moore,  M.A.,  Ph.D. 
Winona  L.  Morgan,  M.A.,  Ph.D. 
Robert  Russell  Murphy,  M.S.,  Ph.D. 
Howard  Burton  Musser,  A.B.,  B.S. 
Hans  Neuberger,  D.Sc. 
Frank  Selwyn  Neusbaum,  M.A. 
John  Edward  Nicholas,  M.E.,  M.S. 
Newell  A.  Norton,  M.F.,  Ph.D. 
Joseph  F.  O'Brien,  M.S. 
Marten  L.  Odland,  Ph.D. 
James  Harris  Olewine,  M.S.,  Ph.D. 
Elburt  F.  Osborn,  M.S.,  Ph.D. 
Milton  S.  Osborne,  M.S. 
Frederick  William  Owens,  M.S.,  Ph.D. 
Ina  Padgett,  M.S. 


Professor  of  Analytical  Chemistry 

Professor  of  Rural  Sociology 

Professor  of  Political  Science 

Professor  of  English  Literature 

Professor  of  Ornamental  Horticulture 

Professor  of  Soil  Technology 

Professor  of  English  Literature 

Professor  of  Agricultural  and  Biological  Chemistry 

Professor  of  Structural  Engineering 

Professor  of  Mining  Engineering 

Professor  of  Psychology 

Professor  of  Home  Economics 

Professor  of  Poultry  Husbandry 

Professor  of  Agronomy 

Professor  of  Meteorology 

Professor  of  Dramatics 

Professor  of  Agricultural  Engineering 

Professor  of  Wood  Utilization 

Professor  of  Public  Sneaking 

Professor  of  Olericulture 

Professor  of  Organic  Chemistry 

Professor  of  Geochemistry 

Professor  of  Architecture 

Professor  of  Mathematics 

Professor  of  Home  Economics 


Lytle  Raymond  Parks,  M.S.,  Ph.D.,  Professor  of  Chemistry;  Director  of  the  Chem- 
ical Laboratories 

David  J.  Peery,  C.E.,  M.S.E.,  Ph.D. 

Walter  Henry  Pielemeier,  M.A.,  Ph.D. 

Clare  William  Pierce,  M.S.,  Ph.D. 

Henry  William  Popp,  M.S.,  Ph.D. 

Roy  Burton  Power,  M.S.,  Sc.D. 

Gilford  G.  Quarles,  M.S.,  Ph.D. 

David  Herr  Rank,  M.S.,  Ph.D. 

Arthur  Hallam  Reede,  M.A. 

James  Johnston  Reid,  M.S.,  Ph.D. 

Louis  A.  Richardson,  M.S. 

Chauncey  Owen  Ridenour,  M.A. 

Leland  Smiley  Rhodes,  C.E. 

Charles  Joseph  Rowland,  M.B.A.,  C.P.A. 

Urwin  Rowntree,  M.Ed. 

Charles  Andrew  Rupp,  M.A.,  Ph.D. 

Seth  Winfield  Russell,  M.A.,  Ph.D.,  Professor  of  Sociology;  Assistant  Dean  of 
the  School  of  the  Liberal  Arts 


Professor  of  Aeronautical  Engineering 

Professor  of  Physics 

Professor  of  Agricultural  Economics 

Professor  of  Botany 

Professor  of  Engineering  Research 

Professor  of  Engineering  Research 

Professor  of  Physics 

Professor  of  Economics 

Professor  of  Bacteriology 

Professor  of  Architectural  Engineering 

Professor  of  English  Literature 

Professor  of  Civil  Engineering 

Professor  of  Economics 

Professor  of  Industrial  Education 

Professor  of  Mathematics 


GRADUATE    FACULTY 


John  Anthony  Sauer,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics 

Harold  Kistler  Schilling,  M.A.,  Ph.D.  Professor  of  Physics 

Paul  Henry  Schweitzer,  M.E.,  Dr.Ing.  Professor  of  Engineering  Research 

Merit  Scott,  Ph.D.  Professor  of  Physics 

John  Paul  Selsam,  M.A.,  Ph.D.  Professor  of  European  History 

Isador  Mitchell  Sheffer,  M.A.,  Ph.D.  Professor  of  Mathematics 

Philip  Allison  Shelley,  A.M.,  Ph.D.  Professor  of  German 

Joseph   H.    Simons,   M.S.,   Ph.D.,   Professor   of   Physical   Chemistry;    Director   of 

Fluorine  Laboratories 
James  Whaples  Sinden,  Ph.D.  Professor  of  Botany 

Kinsley  Richard  Smith,  M.A.,  Ph.D.  Professor  of  Psychology 

Norman  Roeert  Sparks,  M.E.  Professor  of  Mechanical  Engineering 

David  Carpenter  Sprague,  M.S.  Professor  of  Agricultural  Engineering 

Earl  Baker  Stavely,  E.E.,  Professor  of  Electrical  Engineering;  Assistant  Dean  of 

the  School  of  Engineering 
J.  Kenneth  Stern,  M.S.  Professor  of  Agricultural  Co-operation 

Robert  E.  Stiemke,  M.S.  Professor  of  Sanitary  Engineering 

Robert  William  Stone,  Ph.D.  Professor  of  Bacteriology 

Frank  McKim  Swartz,  Ph.D.  Professor  of  Paleontology 

Raymond  Walter  Swift,  M.S.,  Ph.D.  Professor  of  Animal  Nutrition 

Wilbur  David  Swope,  M.S.  Professor  of  Dairy  Husbandry 

Sheldon  C.  Tanner,  M.A.  Professor  of  Economics  and  Business  Law 

Harold  Irvin  Tarpley,  M.S.  Professor  of  Electrical  Engineering 

Henry  Winfred  Thurston  Jr.,  Ph.D.  Professor  of  Plant  Pathology 

Harrison  Morton  Tietz,  M.S.,  Ph.D.  Professor  of  Anatomy  and  Physiology 

Charles  H.  Tindal,  M.S.,  Ph.D.  Professor  of  Engineering  Research 

Howard    O.    Triebold,    M.S.,    Ph.D.,    Professor   of    Agricultural    and    Biological 

Chemistry 
William  Shafer  Vincent,  M.A.,  Ph.D.  Professor  of  Education 

Eric  A.  Walker,  S.M.,  Sc.D.,  Professor  of  Electrical  Engineering;  Director  of  the 

Ordnance  Research  Laboratory 
Richard  Hadly  Waters,  M.A.,  Ph.D.  Professor  of  Economics 

Arthur  H.  Waynick,  M.S.,  Sc.D.  Professor  of  Engineering  Research 

Palmer  Calvin  Weaver,  M.Ed.,  Ph.D.,  Professor  of  Education;  Assistant  Dean  of 

the  School  of  Education;  Assistant  Director  of  the  Summer  Sessions 
William  Louser  Werner,  M.A.  Professor  of  American  Literature 

Woldemar  Weyl,  Dr.Ing.  Professor  of  Glass  Technology 

Benjamin  A.  Whisler,  M.S.,  Sc.D.  Professor  of  Civil  Engineering 

Marsh  William  White,  M.S.,  Ph.D.  Professor  of  Physics 

Wallace  E.  White,  M.S.,  Ph.D.  Professor  of  Wood  Technology 

Earle  Irving  Wilde,  M.S.,  Ph.D.  Professor  of  Ornamental  Horticulture 

Clarence  O.  Williams,  M.A.,  Ed.D.  Professor  of  Education 

Paul  Springer  Williams,  M.S.  Professor  of  Dairy  Husbandry 

Harold  Kir3y  Wilson,  M.S.,  Ph.D.,  Vice-Dean  and  Director  of  Resident  Instruc- 
tion, School  of  Agriculture 
Calvert  Charles  Wright,  Ph.D.  Professor  of  Fuel  Technology 

Mary  Jane  Wyland,  M.A.  Professor  of  Education 

Samuel  Terrill  Yuster,  Ph.D.  Professor  of  Petroleum  Engineering 

Alexander  Hamilton  Zerban,  M.E.,  M.S.,  Ph.D.,  Professor  of  Mechanical  Engi- 
neering 
Percival  Thomas  Ziegler,  M.S.  Professor  of  Animal  Husbandry 
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ASSOCIATE  PROFESSORS 

Clifford  R.  Adams,  A.M.,  Ph.D.  Associate  Professor  of  Psychology 

Helen  Adolf,  Ph.D.  Associate  Professor  of  German 

Russell  Brunner  Alderfer,  M.S.,  Ph.D.,  Associate  Professor  of  Soil  Technology 
John  Eliot  Allen,  M.A.,  Ph.D.,  Associate  Professor  of  Geology;  Director  of  the 

Geology  Summer  Camp 
Mary  Brown  Allgood,  M.S.  Associate  Professor  of  Home  Economics 

John  Olson  Almquist,  M.S.,  Ph.D.  Associate  Professor  of  Dairy  Husbandry 

Clifton  A.  Anderson,  M.S.  Associate  Professor  of  Industrial  Engineering 

John  Mueller  Anderson,  M.A.,  Ph.D.  Associate  Professor  of  Philosophy 

Esther  A.  Atkinson,  M.S.  Associate  Professor  of  Home  Economics 

Ernest  Axman,  B.S.  Associate  Professor  of  Electrical  Engineering 

Willliam  L.  Barr,  M.S.  Associate  Professor  of  Farm  Management 

Clare  A.  Becker,  Ph.D.  Associate  Professor  of  Marketing 

Jessie  Bernard,  M.A.,  Ph.D.  Associate  Professor  of  Sociology 

Paul  W.  Bixby,  M.A.,  D.Ed.  Associate  Professor  of  Elementary  Education 

Thomas  Davies  Bowman,  M.A.  Associate  Professor  of  English  Literature 

Leon  W.  Camp,  M.A.,  Ph.D.  Associate  Professor  of  Engineering  Research 

Michael  Robert  Cannon,  M.S.,  Ph.D.,  Associate  Professor  of  Chemical  Engi- 
neering 
Floyd  Leroy  Carnahan,  M.S.,  Ph.D., Associate  Professor  of  Chemical  Engineering 
Stuart  H.  Chamberlain,  M.S.  Associate  Professor  of  Engineering  Research 

Herbert  Beecher  Charmbury,  M.S.,  Ph.D.,  Associate  Professor  of  Fuel  Tech- 
nology 
Fred  Morton  Coombs,  M.A.  Associate  Professor  of  Physical  Education 

Arnold  John  Currier,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Norman  Davids,  M.S.,  Ph.D.  Associate  Professor  of  Engineering  Research 

Henry  Mauzee  Davis,  M.S.,  Ph.D.  Associate  Professor  of  Metallurgy 

Ralph  B.  Day,  M.E.  Associate  Professor  of  Mechanical  Engineering 

George  F.  Deasy,  M.A.,  Ph.D.  Associate  Professor  of  Geography 

Leslie  E.  Dills,  M.S.,  Ph.D.  Associate  Professor  of  Economic  Entomology 

Paul  Ebaugh,  A.B.  Associate  Professor  of  Engineering  Research 

Charles  Austin  Eder,  M.S.  Associate  Professor  of  Civil  Engineering 

Sybil  D.  Emerson,  B.A.,  B.S.,  Associate  Professor  of  Home  Economics  and  Art 

Education 
George  H.  Fleming,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Harold  Kenneth  Fleming,  M.S.  Associate  Professor  of  Pomology 

Allen  Harris  Forbes,  E.E.  Associate  Professor  of  Electrical  Engineering 

Kent  Forster,  M.A.,  Ph.D.  Associate  Professor  of  History 

Richard  B.  Fox,  M.S.  Associate  Professor  of  Architectural  Engineering 

Hubert  William  Frings,  M.S.,  Ph.D.  Associate  Professor  of  Entomology 

Helen  Savard  Galbraith,  M.A.  Associate  Professor  of  Applied  Arts 

John  Charles  Garey,  M.S.,  Ph.D.  Associate  Professor  of  Bacteriology 

James   Gemmell,   M.S.,   D.Ed.,   Associate  Professor  of  Economics   and   Business 

Education 
John  Joseph  Gibbons  Jr.,  M.S.,  Ph.D.  Associate  Professor  of  Physics 

David  J.  Gildea,  M.S.  Associate  Professor  of  Aeronautical  Engineering 

Lester  Philip  Guest,  M.A.,  Ph.D.  Associate  Professor  of  Psychology 

Beatrice  Liberty  Hagen,  M.A.,  Ph.D.  Associate  Professor  of  Mathematics 

Francis  Tobey  Hall  Jr.,  M.S.  Associate  Professor  of  Electrical  Engineering 


GRADUATE    FACULTY  \\ 

John  Robert  Hayes,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

William  M.  Hench,  M.A.,  Ph.D.  Associate  Professor  of  Economics 

George  William  Henninger,  M.A.  Associate  Professor  of  Music 

Joseph  Robert  Hilgert,  M.A.,  Ph.D.  Associate  Professor  of  Economics 

Clifford  B.  Holt  Jr.,  M.S.  Associate  Professor  of  Electrical  Engineering 

Albert  H.  Holtzinger,  B.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Merwin  W.  Humphrey,  M.F.  Associate  Professor  of  Forestry 

Albert  Witt  Hutchison,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Francis  Edwin  Hyslop  Jr.,  M.A.,  M.F.A.  Associate  Professor  of  Fine  Arts 

Paul  Boyd  Kapp,  B.S.  Associate  Professor  of  Engineering  Mechanics 

Paul  M.  Kendig,  M.S.,  Ph.D.  Associate  Professor  of  Engineering  Research 

Philip  Shriver  Klein,  M.A.,  Ph.D.  Associate  Professor  of  American  History 

Henry  William  Knerr,  M.A.,  Ph.D.  Associate  Professor  of  Physics 

David  A.  Kribs,  M.S.,  Ph.D.  Associate  Professor  of  Botany 

Ernest  A.  Lachner,  Ph.D.  Associate  Professor  of  Fisheries  Biology 

William  Morton  Lepley,  M.A.,  Ph.D.  Associate  Professor  of  Psychology 

Robert  W.  Lindsay,  M.S.,  D.Sc.  Associate  Professor  of  Metallurgy 

Anna  Pauline  Locklin,  M.A.  Associate  Professor  of  English  Literature 

John  Campbell  Major,  M.A.,  Ph.D.      Associate  Professor  of  English  Composition 
Eugene  T.  McDonald,  M.Ed.,  D.Ed.,  Associate  Professor  of  Speech  and  Speech 

Education;  Director  of  the  Speech  and  Hearing  Clinic 
Marion  S.  McDowell,  M.A.  Associate  Professor  of  Home  Economics 

H.  Arthur  Meyer,  Dr.Sc.Techn.  Associate  Professor  of  Forestry 

E.  Willard  Miller,  M.A.,  Ph.D.  Associate  Professor  of  Geography 

Laymon  N.  Miller,  M.A.  Associate  Professor  of  Engineering  Research 

Leonard  F.  Miller,  M.S.,  Ph.D.  Associate  Professor  of  Farm  Management 

George  Frederick  Mitch,  M.A.  Associate  Professor  of  Economics 

John  A.  Mourant,  M.A.,  Ph.D.  Associate  Professor  of  Philosophy 

James  Herbert  Moyer,  M.A.,  D.Ed.  Associate  Professor  of  Education 

George  E.  Murphy,  M.A.,  D.Ed.,  Associate  Professor  of  Education;  Director  of 

the  Reading  Clinic 
William  M.  Myers,  M.S.,  Ph.D.  Associate  Professor  of  Mineral  Economics 

George  Burgess  Newman,  M.A.  Associate  Professor  of  Zoology 

Thomas  Saylor  Oakwood,  M.S.,  Ph.D.     Associate  Professor  of  Organic  Chemistry 
Gilma  Olson,  M.S.  Associate  Professor  of  Home  Economics 

Louis  Francis  Peck,  A.M.,  Ph.D.  Associate  Professor  of  English  Composition 

Albert  Perry  Powell,  M.S.  Associate  Professor  of  Electrical  Engineering 

Gordon  H.  Pritham,  Ph.D.  Associate  Professor  of  Physiological  Chemistry 

Alfred  G.  Pundt,  M.A.,  Ph.D.  Associate  Professor  of  European  History 

Richard  Collyer  Raymond,  Ph.D.  Associate  Professor  of  Physics 

Dorothy  Quiggle,  M.S.,  Ph.D.  Associate  Professor  of  Chemical  Engineering 

Harold  J.  Read,  M.S.,  Ph.D.  Associate  Professor  of  Metallurgy 

Philip  X.  Rice,  E.E.,  M.S.  Associate  Professor  of  Electrical  Engineering 

A.  Chester  Richer,  M.S.,  Ph.D.  Associate  Professor  of  Soil  Technology 

John  Drew  Ridge,  M.S.,  Ph.D.  Associate  Professor  of  Economic  Geology 

Margaret  E.  Riegel,  M.S.  Associate  Professor  of  Home  Economics  Education 

James  Mueller  Robertson,  M.S.,  Ph.D.,  Associate  Professor  of  Civil  Engineering 
Arthur  Rose,  M.A.,  Ph.D.  Associate  Professor  of  Chemical  Engineering 

Joseph  Jay  Rubin,  M.A.,  Ph.D.  Associate  Professor  of  English  Composition 

Clayton  H.  Schug,  M.A.  Associate  Professor  of  Public  Speaking 

Ralph  Pray  Seward,  M.A.,  Ph.D.  Associate  Professor  of  Chemistry 
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F.  Raymond  Smith,  M.A.,  Ph.D.  Associate  Professor  of  Physics 

William  M.  Smith  Jr.,  M.S.,  Ph.D.  Associate  Professor  of  Home  Economics 

William  U.  Snyder,  M.A.,  Ph.D.  Associate  Professor  of  Psychology 

Joseph  E.  Spagnuolo,  M.S.  Associate  Professor  of  Architectural  Engineering 

Charles  Martin  Speidel,  M.S.  Associate  Professor  of  Physical  Education 

Robert  L.  Stanley,  M.Sc.  Associate  Professor  of  Engineering  Research 

Herbert  Steiner,  Ph.D.  Associate  Professor  of  German 

Randall  S.  Stout,  M.B.A.,  Ph.D.  Associate  Professor  of  Economics 

Arthur  Bruce  Sutherland,  M.A.,  Ph.D.,  Associate  Professor  of  English  Literature 
Florence  E.  Taylor,  M.A.,  D.Ed.,  Associate  Professor  of  Elementary  Education 

(part-time) 
Willa  Williammee  Taylor,  M.A.  Associate  Professor  of  Music  Education 

Glenn  Nicholas  Thiel,  M.Ed.  Associate  Professor  of  Physical  Education 

Abram  W.  VanderMeer,  M.A.,  Ph.D.  Associate  Professor  of  Education 

Edward  Bunn  van  Ormer,  M.A.,  Ph.D.  Associate  Professor  of  Psychology 

Robert  King  Vierck,  M.S.  Associate  Professor  of  Engineering  Mechanics 

Herbert  Alexander  Wahl,  M.S.,  Ph.D.  Associate  Professor  of  Botany 

John  B.  Washko,  M.S.,  Ph.D.  Associate  Professor  of  Agronomy 

Wayne  Webb,  M.S.,  Ph.D.  Associate  Prof  essor  of  Physics 

Robert  L.  Weber,  M.A.,  Ph.D.  Associate  Professor  of  Physics 

Clifford  Charles  Wernham,  M.A.,  Ph.D.,  Associate  Professor  of  Plant  Pathology 
Mabel  Elizabeth  Westgate,  M.A.  Associate  Professor  of  Home  Economics 

Delpha  E.  Wiesendanger,  M.S.  Associate  Prof  essor  of  Home  Economics 

Mary  Louisa  Willard,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Harold  P.  Zelko,  M.A.  Associate  Professor  of  Public  Speaking 


ASSISTANT  PROFESSORS 

Paul  Marcks  Althouse,  M.S.,  Ph.D.,  Assistant  Professor  of  Agricultural  and  Bio- 
logical Chemistry 
Ralph  G.  Ascah,  Ph.D.  Assistant  Professor  of  Chemistry 

Francis  A.  Babione,  M.A.  Assistant  Professor  of  Economics 

Thomas  Fulcher  Bates,  M.A.,  Ph.D.  Assistant  Professor  of  Mineralogy 

Samuel  W.  Blizzard  Jr.,  M.A.,  Ph.D.,  Assistant  Professor  of  Sociology  and  Rural 

Sociology 
Barry  S.  Brinsmaid,  M.A.  Assistant  Professor  of  Music 

Cordelia  Clara  Brong,  M.A.,  Ph.D.  Assistant  Professor  of  Clinical  Speech 

Douglas  Stewart  Brown,  A.M.  Assistant  Professor  of  Economics 

Robert  E.  Clark,  M.A.,  Ph.D.  Assistant  Professor  of  Sociology 

John  Donald  Clendenin,  M.S.  Assistant  Professor  of  Fuel  Technology 

John  Baptist  Cloppet,  Ph.D.  Assistant  Professor  of  Romance  Languages 

Ray  M.  Conger,  M.S.  Assistant  Professor  of  Physical  Education 

Newell  C.  Cook,  M.S.,  Ph.D.  Assistant  Professor  of  Chemistry 

Gilbert  Leroy  Crossley,  E.E.  Assistant  Professor  of  Electrical  Engineering 

Joseph  Henry  Dahmus,  M.A.,  Ph.D.  Assistant  Professor  of  History 

Otis  Dudley  Duncan,  M.A.,  Ph.D.,  Assistant  Professor  of  Sociology  and  Rural 

Sociology 
Ernest  H.  Freund,  Ph.D.  Assistant  Professor  of  Philosophy 

John  C.  Griffiths,  M.Sc,  Ph.D.,  D.I.C.  Assistant  Professor  of  Petrography 

Joseph  H.  Grosslight,  M.A.,  Ph.D.  Assistant  Professor  of  Psychology 

Alvin  R.  Grove,  M.S.,  Ph.D.  Assistant  Professor  of  Botany 

Donald  E.  Hardenbergh,  M.S.  Assistant  Professor  of  Engineering  Mechanics 


GRADUATE    FACULTY 
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Robert  V.  Higdon,  B.S.,  M.S. 
Robert  W.  Higgins,  Ph.D. 
Henry  Janzen,  M.A.,  Ph.D. 
Ellen  D.  Kelly,  M.S.,  Ph.D. 
Eugene  P.  Klier,  M.S.,  Ph.D. 
Joseph  Thaddeus  Law,  M.A. 
Wayne  A.  Lee,  M.S.,  Ph.D. 
L.  Larry  Leonard,  M.A.,  Ph.D. 
Mildred  Adams  Lucey,  M.S. 
David  H.  McKinley,  M.A.,  LL.B. 
Wilford  Richard  Mills,  Ph.D. 
Eugene  A.  Myers,  M.A.,  Ph.D. 
Harold  Elroy  Nelson,  M.A.,  Ph.D. 
Margaret  A.  Neuber,  M.A. 


Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Metallurgy 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Marketing 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Plant  Pathology 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Speech 

Assistant  Professor  of  Elementary  Education 


Amos  Earl  Neyhart,  M.S.,  Administrative  Head,  Institute  of  Public  Safety,  In- 
formal Instruction  Division,  Extension  Services 
Ralph  Frank  Nielsen,  M.S.,  Ph.D.,  Assistant  Professor  of  Petroleum  and  Natural 

Gas  Engineering 
Clarence  Irwin  Noll,  M.S.,  Ph.D.  Assistant  Professor  of  Chemistry 

Leslie  M.  Pape,  Ph.D.  Assistant  Professor  of  Philosophy 

Ruth  L.  Pike,  M.A.  Assistant  Professor  of  Home  Economics 

Theodore  Stephen  Polansky,  M.S.,  Ph.D.,  Assistant  Professor  of  Fuel  Technology 


Margaret  C.  Raabe,  M.S. 

Robert  D.  Reifsneider,  M.A. 

H.  David  Rix,  Ph.D. 

Roger  B.  Saylor,  A.M.,  Ph.D. 

John  M.  Schempf,  Ph.D. 

Robert  W.  Schiessler,  M.S.,  Ph.D. 

Warren  S.  Smith,  M.A. 

Leo  Sommer,  M.S.,  Ph.D. 

Joseph  Eris  Steckel,  Ph.D. 

Shiou-Chuan  Sun,  M.S.,  Sc.D. 

David  Van  Meter,  M.S. 


Assistant  Professor  of  Clinical  Speech 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Soil  Technology 

Assistant  Professor  of  Mineral  Preparation 

Assistant  Professor  of  Electrical  Engineering 


Romeo  Barrick  Wagner,  M.S.,  Ph.D.  Assistant  Professor  of  Chemistry 

Ralph  H.  Wherry,  M.A.,  C.L.U.  Assistant  Professor  of  Economics 

Alfred  Frederick  Woelfel,  M.S.,  Assistant  Professor  of  Electrochemical  Engi- 
neering 

Kelly  Yeaton,  M.A.  Assistant  Professor  of  Dramatics 

C.  Courson  Zeliff,  M.S.,  Ph.D.  Assistant  Professor  of  Zoology 

Harry  D.  Zook,  M.S.,  Ph.D.  Assistant  Professor  of  Chemistry 


INSTRUCTORS 


Frances  M.  Andrews,  M.Mus.,  M.Ed.,  Ed.D.  Instructor  in  Music  Education 

James  D.  Lemley,  M.S.  Instructor  in  Human  Nutrition  Research 

Frank  Briscoe  Stephens,  M.S.  Instructor  in  Meteorology 


THE  GRADUATE  SCHOOL 

THE  GRADUATE  SCHOOL  of  The  Pennsylvania  State  College  was  estab- 
lished in  1922.  Graduate  instruction  had  been  given  previously  under  the 
direction  of  a  committee  of  the  faculty  or  of  the  College  Senate.  The  Graduate 
School  has  general  control  of  all  questions  that  pertain  to  the  interests  of  graduate 
work.  The  faculty  consists  of  such  members  of  the  instructional  staff  as  have  imme- 
diate supervision  of  graduate  courses. 

In  the  Graduate  School  it  is  the  intention  to  reduce  routine  requirements  to  a 
minimum.  So  far  as  they  exist  they  are  for  the  purpose  of  furnishing  the  discipline 
and  methods  necessary  for  independent  study  and  investigation.  It  is  the  object  of 
the  Graduate  School  to  surround  the  student  with  conditions  that  will  enable  him  to 
devote  himself  to  some  chosen  field.  Courses  of  study,  association  with  older  inves- 
tigators, and  other  aids  and  directions  are  for  the  promotion  of  independent  and 
productive  scholarship.  Advanced  degrees  are  conferred  as  a  mark  of  attainment  of 
certain  standards  of  scholarship. 

The  President  of  The  Pennsylvania  State  College,  on  recommendation  of  the 
Dean  of  the  Graduate  School,  will  welcome  Doctors  of  Philosophy  of  The  Pennsyl- 
vania State  College,  as  well  as  of  other  accredited  colleges  and  universities,  as  guests 
of  The  Pennsylvania  State  College,  with  the  privilege  of  attending  seminars  and 
research  courses  and  of  carrying  on  research  in  the  laboratories  and  libraries.  There 
will  be  no  charge  except  for  laboratory  expenses.  Arrangements  should  be  made  in 
advance  with  the  Dean  of  the  Graduate  School. 

ADMISSION— To  be  admitted  to  the  Graduate  School  an  applicant  must  have 
received  a  baccalaureate  degree  from  an  accredited  institution,  earned  under  residence 
and  credit  conditions  substantially  equivalent  to  those  required  by  The  Pennsylvania 
State  College. 

For  admission  to  the  Graduate  School,  graduates  of  The  Pennsylvania  State 
College  must  have  a  minimum  grade  point  average  of  1.5  in  their  junior  and  senior 
years.  Graduates  of  other  institutions  with  different  systems  of  grading  must  present 
equivalent  standing.  A  student  applying  for  admission,  after  having  attended 
another  graduate  school  where  a  substantial  amount  of  credit  has  been  earned,  or  a 
student  whose  career  subsequent  to  graduation  has  been  characterized  by  unusual 
attainments  in  fields  having  a  bearing  on  his  graduate  qualifications,  will  be  rated 
by  a  combination  of  the  records  submitted. 

Admission  is  granted  by  the  College  Examiner.  If  the  applicant  has  attended 
more  than  one  institution,  an  official  transcript  of  the  work  covered  at  each  institu- 
tion is  required.  This  applies  to  the  complete  academic  record,  both  undergraduate 
and  graduate.  Graduates  of  The  Pennsylvania  State  College  may  present  their  final 
grade  report  or  an  official  transcript  of  their  complete  record  at  The  Pennsylvania 
State  College  at  the  time  of  their  application  for  admission  to  the  Graduate  School 
here.  For  the  convenience  of  graduates  of  teachers  colleges  special  forms  covering 
the  undergraduate  record  have  been  prepared  and  should  be  obtained  from  the 

15 


16  THE    PENNSYLVANIA    STATE    COLLEGE 

Examiner.  Because  of  the  rule  requiring  a  1.5  average  or  higher  during  the  junior 
and  senior  years  of  work,  each  applicant  for  admission  should  make  every  effort  to 
have  complete  credentials  in  the  hands  of  the  College  Examiner  before  the  session 
opens  in  which  he  intends  to  enroll.  Official  credentials  should  be  sent  directly 
from  institutions  to  the  Examiner.  Failure  to  give  attention  to  these  important 
matters  in  advance  can  lead  only  to  delay  in  registration.  If  credentials  are  not  sent 
in  advance  or  are  not  available  at  registration  this  does  not  necessarily  mean  that  the 
application  for  admission  will  be  refused,  but  certification  of  credits  will  be  withheld 
until  the  admission  status  has  been  determined. 

Prospective  students  may  make  inquiries  at  any  time  regarding  the  possibilities 
of  graduate  study.  Questions  pertaining  to  admission  should  be  addressed  to  the 
College  Examiner.  Blanks  to  be  used  in  making  application  for  admission  are 
obtained  from  the  Examiner.  Attention  is  called  to  the  fact  that  there  are  instruc- 
tions on  these  blanks  which  explain  in  further  detail  the  procedures  of  admission. 
General  inquiries  regarding  graduate  work  may  be  addressed  to  the  Dean  of  the 
Graduate  School.  Students  should  not  hesitate  to  write  directly  to  the  head  of  a 
department  if  they  have  specific  questions  regarding  the  work  of  a  department. 

CLASSIFICATION— At  the  time  of  admission  all  candidates  must  enroll  either 
as  Regular  or  as  General  graduate  students.  The  difference  between  the  two  groups 
is  as  follows: 

Regular  Graduate  Students  (degree  candidates).— This  group  includes  all  those 
desiring  to  become  candidates  for  degrees  at  The  Pennsylvania  State  College.  Their 
complete  status  is  determined  and  conditions  of  candidacy  arranged.  A  program  is 
developed  under  the  guidance  of  an  adviser.  There  is  a  matriculation  fee  of  $10 
which  should  accompany  the  application  for  admission. 

Students  desiring  to  go  forward  as  candidates  for  degrees  will  do  well  to  enroll 
at  once  as  regular  graduate  students. 

General  Graduate  Students  (nondegree  candidates).— Applicants  who  meet  all 
requirements  for  admission  to  the  Graduate  School,  but  who  have  not  decided  to 
become  candidates  for  an  advanced  degree  at  this  institution,  may  arrange  for  a 
program  of  work  as  general  graduate  students.  This  classification  is  open  to  those 
desiring  to  transfer  credit  to  another  institution  or  to  those  wishing  to  follow  a  certain 
program  for  the  fulfillment  of  requirements  other  than  those  of  advanced  degrees. 
There  is  an  admission  fee  of  $1  which  should  accompany  the  application  for  ad- 
mission. 

If  a  student  once  enrolled  as  a  general  graduate  student  desires  to  become  a 
regular  graduate  student,  i.e.,  a  candidate  for  an  advanced  degree,  he  may  do  so  by 
making  the  necessary  application  to  the  College  Examiner  and  by  paying  the  $10 
matriculation  fee. 

Not  more  than  six  credits  earned  as  a  general  graduate  student  may  be  used 
toward  the  requirements  for  a  degree. 

REGISTRATION— AH  students  must  register  at  the  beginning  of  each  semester 
or  summer  term.  The  registration  days  are  indicated  in  the  College  Calendar  on 
page  3.     Graduate  students  are  allowed  one  week  for  registration  following  the 
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regular  registration  days  before  the  late  fee  of  $5  is  imposed.  Registration  must  he 
completed  within  two  weeks.  These  regulations  apply  to  the  academic  year.  There 
are  different  regulations  applicable  to  the  summer  sessions  which  are  included  in 
the  summer  sessions  announcements. 

The  student  must  prepare  each  term  a  program  satisfactory  to  the  major  depart- 
ment or  group  committee.  When  this  schedule  is  approved  by  the  Dean  of  the 
Graduate  School  the  student  shall  present  himself  at  the  office  of  the  Dean  of 
Admissions  and  shall  fill  out  such  blanks  as  may  be  required. 

The  payment  of  the  required  fees  at  the  Bursar's  office  completes  the  regis- 
tration. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
Students  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate 
School  about  the  plans  and  conditions.  Such  work  must  be  scheduled  in  advance 
in  the  regular  manner. 

CHANGES  IN  THE  PROGRAM-When  changes  in  program  of  a  graduate 
student  are  advisable  they  may  be  made  with  the  approval  of  the  Dean  on  "change 
of  schedule"  blanks.  Carefully  planned  schedules  should  obviate  many  changes. 
Necessary  changes  should  he  made  -promptly.  In  the  summer  sessions  a  delay  may 
make  changes  impossible.  The  foregoing  statements  refer  to  changes  in  specific 
courses.  If,  however,  the  student  should  decide  to  make  a  change  in  his  major  or 
in  the  degree  toward  which  he  is  working,  he  would  be  required  to  make  such 
change  through  the  office  of  the  College  Examiner  and  his  status  in  respect  to  the 
new  major  and  the  degree  would  be  determined  by  the  Examiner  at  that  time.  A 
fee  is  $1  is  charged  for  each  change  of  schedule  except  when  the  change  is  necessi- 
tated by  the  College. 

CREDITS  AND  GRADES-Instructors  will  report  in  duplicate  all  grades  for 
graduate  students,  one  report  to  the  Dean  of  the  Graduate  School,  one  to  the  Dean 
of  Admissions.  Courses  bearing  a  number  in  the  500  series  are  marked  on  the  basis 
of  P  (pass),  H  (honors),  F  (fail).  For  work  taken  in  the  400  series  a  passing 
grade  of  2  is  required. 
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Matriculation  fee  (regular  students)  $10.00 

Admission  fee  (general  students)  1.00 

Incidental  fee,  each  semester  50.00 

General  fixed  fee,  each  semester  45.00 

Off  campus  registration  fee,  each  year 2.50 

Graduation  fee  10.00 

Transcript  of  record  (extra  copy)  1.00 

Change  of  schedule  fee  1.00 

Part-time  fee,  per  credit  (for  less  than  12  credits)  9.00 
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Summer  session  students  who  register  for  graduate  courses  pay  the  regular  fees 
for  the  summer  sessions. 

In  addition  to  the  above  fees,  all  full-time  students  who  are  not  residents  of 
Pennsylvania  are  charged  a  tuition  fee  of  $110  per  semester;  part-time  students  are 
charged  an  additional  $9  per  credit.  There  is  no  exemption  from  these  fees,  except 
for  scholars,  fellows,  and  graduate  assistants. 

Whenever  it  shall  appear  from  any  of  the  data  presented  as  part  of  the  appli- 
cation for  admission  that  the  applicant  is  not  a  resident  of  Pennsylvania,  the  College 
Examiner,  when  admission  is  granted  to  that  applicant,  assumes  that  the  one  ad- 
mitted is  a  non-Pennsylvanian.  A  student  so  admitted  is  held  liable  for  the  out-of- 
State  tuition  fee. 

If  the  one  who  is  admitted  believes  that  his  circumstances  do  not  justify  his 
classification  as  a  non-Pennsylvanian,  he  may  petition  the  Bursar  of  the  College  for 
reclassification. 

Whenever  such  a  petition  for  reclassification  is  made,  the  petitioner  is  required 
to  present  proof  of  bona  fide  continuous  residence  of  the  one  admitted  (or  his  parents, 
if  he  is  a  minor)  within  the  Commonwealth  for  a  period  of  not  less  than  12  months 
immediately  preceding  his  admission;  and,  in  addition,  such  other  evidence  as  may 
appear  pertinent  to  a  complete  review  of  the  classification. 

CANDIDACY  FOR  ACADEMIC  AND 
PROFESSIONAL  DEGREES 

In  order  to  be  admitted  to  candidacy  for  an  advanced  degree  the  applicant  must 
meet  in  full  (1)  the  requirements  for  admission  to  the  Graduate  School,  (2)  certain 
undergraduate  preparation  necessary  for  the  particular  major  chosen,  and  (3)  must 
present  a  program  approved  by  the  major  department. 
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PREREQUISITE  FOR  CANDIDACY-Ample  undergraduate  preparation  in 
the  field  in  which  the  candidate  intends  to  carry  on  graduate  work  is  required. 
The  amount  of  preparation  cannot  be  stated  in  credits  as  it  varies  in  the  different 
departments.  Full  information  as  to  what  is  considered  adequate  in  the  various 
fields  and  departments  is  on  file  in  the  office  of  the  College  Examiner.  Graduate 
students  are  told  at  the  time  of  their  admission  whether  they  meet  the  requirements 
for  candidacy  for  the  degree  sought.  Applicants  who  are  somewhat  deficient  in 
preparation  may  under  certain  conditions  be  admitted  to  the  Graduate  School  but 
not  to  candidacy  for  a  degree  until  satisfying  the  requirements  outlined  to  cover 
their  particular  case.  This  does  not  apply  to  a  deficiency  in  the  1.5  scholastic 
average.  If  there  is  a  deficiency  in  this  regard  applicants  will  be  refused  admission 
to  the  Graduate  School  until  they  have  brought  up  their  standing  by  further  under- 
graduate work.     Applicants  who  have  been  admitted  to  the  Graduate  School  but 
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who  lack  the  required  undergraduate  prerequisite  credits  for  the  major  chosen  will 
be  allowed  to  follow  a  program  satisfactory  to  the  major  department.  It  is  likely 
that  their  program  will  require  more  than  the  minimum  residence. 

DEGREES  OF  MASTER  OF  ARTS  AND  MASTER  OF  SCIENCE 

Two  degrees  are  conferred,  Master  of  Arts  for  those  proceeding  in  the  liberal 
arts,  and  Master  of  Science  for  those  proceeding  in  science  or  technology. 

REQUIREMENTS— A  course  for  the  master's  degree  requires  a  minimum  of 
30  credits  and  consists  of  one  major  and  not  more  than  two  minor  subjects.  The 
program  requires  the  equivalent  of  one  academic  year  (two  semesters),  or  at  least  30 
weeks,  and  may  be  met  by  full-time  residence,  part-time  work,  attendance  in  the 
summer  sessions,  or  by  any  combination  of  these.  Students  not  adequately  prepared, 
or  assistants  and  other  part-time  students,  will  require  more  than  this  time  to  attain 
the  master's  degree.  Three  credits  earned  in  residence  at  another  approved  institu- 
tion or  in  the  extension  classes  of  The  Pennsylvania  State  College  under  certain 
conditions  may  be  offered  as  partial  fulfillment  of  the  requirements.  All  require- 
ments, whether  satisfied  here  or  elsewhere,  must  be  met  within  a  period  of  six  years. 

At  least  12  credit  hours  and  a  thesis  equivalent  of  6  credits  must  be  devoted  to 
the  major  subject.  Twelve  credits  may  be  offered  in  courses  open  to  upper-class  and 
graduate  students  (courses  with  400  numbers).  A  student's  program  must  be 
approved  by  the  head  of  the  major  department  and  the  Dean. 

Choice  of  the  major  and  minor  subjects  must  be  dependent  upon  adequate 
preparation.  Except  by  permission  of  the  Dean,  one  minor  subject  must  be  chosen 
in  a  field  of  study  different  from  that  of  the  major.  The  mere  completion  of  a 
stated  amount  of  work  does  not  entitle  a  candidate  to  recommendation  for  a  degree. 
He  must  pass  examinations  upon  such  subjects  and  at  such  times  as  shall  be  desig- 
nated by  the  departments  concerned  and  must  present  an  acceptable  thesis. 

THESIS— Under  the  direction  of  the  department  in  which  the  candidate's  major 
subject  is  taken,  he  must  prepare  a  thesis  upon  a  suitable  topic  related  to  that  sub- 
ject. Under  certain  conditions  a  student  may  be  permitted  to  complete  the  thesis 
in  absentia.  To  obtain  such  permission  the  student  must  make  satisfactory  arrange- 
ments both  with  the  major  department  and  with  the  Office  of  the  Dean. 

For  instructions  concerning  the  form  and  the  filing  of  typewritten  copies  of  the 
thesis,  see  page  28. 

DEGREE  OF  DOCTOR  OF  PHILOSOPHY 

The  degree  of  Doctor  of  Philosophy  (Ph.D.)  is  conferred  in  recognition  of  high 
attainments  and  productive  scholarship  in  some  special  field  of  learning  as  evidenced 

(1)  by  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investigation; 

(2)  by  the  preparation  of  a  dissertation  involving  independent  research;  and  (3)  by 
successfully  passing  examinations  covering  both  the  special  subject  and  the  general 
field  of  learning  of  which  this  subject  forms  a  part. 
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RESIDENCE  REQUIREMENTS- A  minimum  of  three  academic  years  of 
resident  graduate  study  and  research  are  required  for  the  attainment  of  a  doctor's 
degree.  Students  not  devoting  full  time  to  graduate  study  will  be  required  to 
extend  their  work  over  a  longer  period.  Credit  for  part-time  work  will  be  based  on 
the  actual  time  spent  in  the  pursuit  of  graduate  work.  Work  of  equal  grade  done 
in  residence  at  other  institutions  and  residence  for  a  master's  degree,  may  be  accepted 
by  the  College  Examiner  and  the  faculty  as  partial  fulfillment  of  the  requirements, 
but  at  least  one  academic  year  must  be  spent  at  this  institution.  While  the  mini- 
mum residence  requirements  must  be  met,  it  is  understood  that  the  time  require- 
ment is  secondary  to  other  considerations. 

One-third  of  the  residence  requirements  for  a  Ph.D.  degree  may  be  met  by 
research  work  away  from  the  College  in  branch  laboratories  of  the  College,  or  re- 
search laboratories  not  connected  with  other  degree-granting  institutions,  or  in  other 
centers  where  there  are  opportunities  for  research  under  the  following  conditions: 

(a)  The  candidate  shall  have  had  at  least  one  year's  work  in  residence. 

(b)  The  plan  must  have  the  approval  of  the  group  committee. 

(c)  Reports  on  the  work  shall  be  made  as  directed  by  the  group  committee. 
A  candidate  for  a  doctor's  degree,  doing  graduate  work  off  the  campus,  may 

obtain  in  this  manner  a  maximum  of  six  credits  in  an  academic  year,  September  to 
June,  or  nine  credits  in  a  calendar  year.  This  does  not  apply  to  resident  students 
temporarily  assigned  to  other  locations  when,  in  the  judgment  of  the  Dean  of  the 
Graduate  School,  and  the  head  of  the  department  concerned,  such  assignment  seems 
desirable. 

Work  done  off  the  campus,  which  is  to  be  credited  towards  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the 
Dean  of  Admissions. 

WORK  DONE  ELSEWHERE— Acceptance  of  residence  in  another  institution 
as  partial  fulfillment  of  the  requirements  toward  an  advanced  degree,  shall  be  by 
authority  of  the  College  Examiner.  In  determining  to  what  extent  the  work  done 
elsewhere  may  meet  the  course  requirements  at  this  institution  each  case  will  be 
decided  on  its  merits  by  the  group  committee,  or  by  the  Dean  and  the  heads  of  the 
departments  concerned. 

PROGRAM  OF  WORK— A  program  shall  consist  of  a  major  and  one  or  two 
minor  subjects.  Two-thirds  of  the  total  time  is  to  be  devoted  to  the  major  subject. 
A  division  of  the  remaining  one-third  of  the  total  time  on  the  basis  of  two  to  one 
between  the  first  and  second  minors  is  satisfactory.  The  heads  of  the  major  and 
minor  departments  or  their  representatives,  together  with  the  Dean,  constitute  a 
special  group  committee  which  shall  have  general  charge  of  the  arrangement  of  the 
program. 

For  the  first  year  of  graduate  study  leading  to  the  doctor's  degree,  30  credit 
hours  is  considered  a  full-time  program.  The  first  year's  work  may  be  substantially 
the  same  as  that  provided  for  the  master's  degree,  and  may  lead  to  that  degree, 
although  that  is  not  necessary. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a  student 
may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that  he  has  satisfied 


ACADEMIC    DEGREES  21 

the  major  department  that  he  is  prepared  to  proceed  and  is  recommended  by  his 
group  committee. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of  the 
doctor's  degree.  A  program  shall  consist  of  such  a  combination  of  courses  and 
research  as  is  approved  by  the  group  committee  for  each  individual  student.  Stu- 
dents devoting  only  a  portion  of  their  time  will  be  credited  on  their  residence  require- 
ments in  proportion  to  the  time  actually  spent  in  graduate  study  and  research. 

DISSERTATION— The  ability  to  do  independent  research  must  be  proved  by 
the  preparation  of  a  dissertation  on  some  topic  in  connection  with  the  major  subject. 
It  should  represent  a  contribution  on  some  worth-while  problem  presented  in  a 
scholarly  manner.  The  contents  and  conclusions  of  the  dissertation  must  be  defended 
at  the  time  of  the  final  examinations. 

The  general  subject  of  the  dissertation  must  be  determined  at  the  time  of 
admission  to  candidacy  for  the  degree,  and  the  completed  dissertation,  typewritten 
in  triplicate  copy,  must  be  filed  in  the  office  of  the  College  Librarian  not  later  than 
one  week  prior  to  the  commencement  at  which  the  candidate  expects  to  take  the 
degree. 

For  regulations  concerning  the  form  and  the  filing  of  the  dissertation,  see 
page  28. 

EXAMINATIONS— Preliminary  or  qualifying  examinations  are  required  in  the 
major  and  minor  subjects  to  determine  whether  the  candidate  has  made  satisfactory 
progress  and  is  entitled  to  the  privilege  of  completing  the  requirements  for  the  degree. 
These  examinations  are  scheduled  at  a  time  when  one-third  of  the  residence  require- 
ments remain  to  be  satisfied.  They  are  given  by  a  committee  representative  of  the 
departments  concerned  and  such  other  members  as  the  Dean  may  appoint.  The 
candidate  must  have  satisfied  the  language  requirements  before  taking  the  prelimi- 
nary examinations. 

Candidates  for  the  degree  of  Doctor  of  Philosophy  are  required  to  have  a 
reading  knowledge  of  French  and  German  unless  an  exception  is  arranged.  Upon 
the  recommendation  of  the  major  department  and  the  approval  of  the  Dean,  the 
substitution  of  another  foreign  language  may  be  authorized  for  either  French  or 
German.  In  the  case  of  foreign  students,  German  and  English  will  commonly 
serve  as  the  foreign  languages,  unless  one  of  these  be  the  mother  tongue.  Certifi- 
cates of  proficiency  must  be  obtained  from  the  respective  language  departments  of 
this  College,  or  from  the  College  Examiner  provided  language  requirements  have 
been  met  at  another  institution.  Candidates  not  presenting  certification  of  reading 
ability  at  the  time  of  admission  should  make  immediate  arrangements  to  acquire  that 
ability  either  through  class  work  or  by  tutoring.  The  language  requirements  must 
be  satisfied  prior  to  the  scheduling  of  the  preliminary  examinations. 

The  final  examination  for  the  doctor's  degree  is  conducted  by  a  committee 
representative  of  the  departments  concerned  and  such  other  members  as  may  be 
appointed  by  the  Dean,  who  shall  also  designate  the  time  and  place.  The  exami- 
nation is  oral,  open  to  the  public,  and  covers  the  whole  field  of  study  of  the  candidate 
without  regard  to  courses  that  may  have  been  taken  either  here  or  elsewhere. 
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PROFESSIONAL  DEGREES  IN  EDUCATION 

PREREQUISITES  FOR  CANDlDACY-ln  order  to  provide  graduate  work 
which  would  utilize  more  fully  the  professional  training  and  background  of  those 
holding  bachelors'  degrees  from  teachers  colleges  and  schools  of  education,  these 
professional  degrees  in  education  were  established. 

All  candidates  are  required  to  have  had  at  least  27  undergraduate  credits  in  the 
field  of  education,  including  practice  teaching.  If  a  candidate  elects  to  specialize  in 
a  subject-matter  field,  then  certain  additional  prerequisites  are  required  for  that 
subject.  The  amount  of  preparation  varies  in  the  different  fields.  Full  information 
concerning  the  preparation  required  by  the  various  departments  is  on  file  in  the 
office  of  the  College  Examiner.  If  there  are  deficiencies  at  the  time  of  admission 
they  must  be  removed  before  candidacy  for  a  degree  is  completed.  While  making 
up  deficiencies  in  prerequisite  credits  a  student  must  follow  a  program  satisfactory 
to  the  major  department.  Deficiencies  in  the  1.5  grade  point  average  will  lead  to 
refusal  of  admission  to  the  Graduate  School  until  applicants  have  brought  up  their 
standing  by  further  undergraduate  work. 

Candidates  for  the  advanced  degrees  in  education  are  required  to  take  a  quali- 
fying comprehensive  examination  before  completing  the  second  half  of  their  course 
requirements,  which  serves  as  a  guide  in  outlining  a  program  of  study  that  will  meet 
the  individual  needs  of  the  candidate. 

DEGREE  OF  MASTER  OF  EDUCATION 

The  degree  of  Master  of  Education  represents  general  scholarship,  acquaintance 
with  the  chief  phases  of  educational  literature,  teaching  skill,  qualities  of  leadership 
in  educational  work,  and  ability  to  solve  concrete  problems  in  at  least  one  special 
field  of  education. 

The  following  regulations  govern  candidacy  for  the  degree  of  Master  of  Edu- 
cation: 

RESIDENCE  AND  COURSE  REQUIREMENTS- A  minimum  of  30  credits, 
6  of  which  may  be  granted  for  an  approved  thesis.  The  program  requires  the 
equivalent  of  one  academic  year  (two  semesters),  or  at  least  30  weeks,  and  may  be 
met  by  full-time  residence,  part-time  work,  attendance  in  the  summer  sessions,  or 
any  combination  of  these.  Three  credits  earned  in  residence  at  another  approved 
institution  or  in  extension  classes  of  The  Pennsylvania  State  College,  under  certain 
conditions  may  be  offered  as  partial  fulfillment  of  the  requirements.  All  require- 
ments must  be  met  within  a  period  of  six  years. 

A  minimum  of  24  credits  is  to  be  earned  in  graduate  course  work.  It  is 
expected  that  the  larger  part  of  this  work  shall  be  in  courses  open  only  to  graduate 
students  but  the  needs  of  the  student  shall  be  considered  in  arranging  the  best 
combination  of  courses  (400  and  500  series)  for  the  preparation  of  the  candidate 
in  his  special  field. 

If  a  student  looks  forward  to  a  career  as  a  teacher,  he  may  specialize  in  a 
specific  field  (as  English,  mathematics,  Latin,  etc.),  and  that  shall  be  regarded  as 
the  major  field,  and  a  majority  of  the  work  is  to  be  taken  there.     If  a  broader  field 
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is  sought,  a  group  major  may  be  chosen  (as  social  studies,  general  science,  etc.).  In 
this  case  a  larger  percentage  of  the  24  credits  is  to  be  devoted  to  the  subjects  form- 
ing the  group  major.  The  remainder  of  the  program  is  devoted  to  a  minor  in  the 
field  of  education,  consisting  of  approximately  one-third  of  the  required  credits, 
depending  on  the  previous  preparation,  experience,  and  objectives  of  the  candidate. 
In  case  the  candidate's  undergraduate  preparation  has  not  included  courses  in  the 
scientific  study  of  education  and  advanced  educational  psychology,  a  course  in  each 
of  these  fields  must  be  included. 

Those  desiring  to  prepare  as  supervisors  and  administrators  may  choose  a  major 
and  a  minor  within  the  curricula  of  Education.  The  following  fields  are  recom- 
mended: secondary  school  principal,  elementary  school  principal,  superintendent 
of  schools,  guidance  counselor,  vocational  director,  or  supervisor. 

The  candidate  may  choose  one  field  of  work  for  a  major  and  another  field  for 
a  minor.  These  majors  prepare  for  State  certificates  in  those  fields  where  special 
certificates  are  given.  It  is  possible  to  arrange  programs  of  study  concentrated  in 
other  fields. 

ADVISORY  COMMITTEE-The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives)  together  with  the  supervisor  of  the  problem  course 
(thesis)  constitute  a  special  advisory  committee  which  shall  approve  the  study  pro- 
gram. In  practice  the  general  guidance  of  a  student  is  centered  in  an  adviser  from 
the  major  department,  who  is  familiar  with  the  field  in  which  the  student  is  spe- 
cializing. 

THESIS— Under  the  direction  of  a  supervisor  representing  the  major  depart- 
ment or  major  field,  an  amount  of  time  equivalent  to  six  credits  may  be  devoted  to 
problem  work  and  the  preparation  of  a  thesis.  Under  certain  conditions  this  may 
be  carried  out  in  part  in  absentia,  particularly  when  requirements  are  met  by  summer 
session  attendance. 

Course  work  may,  under  certain  conditions,  wholly  or  in  part,  take  the  place 
of  the  problem  and  thesis  work.  Application  for  the  opportunity  to  substitute  six 
credits  of  course  work  for  the  thesis  must  be  filed  with  the  candidate's  advisory 
committee  or  adviser  before  the  candidate  completes  more  than  12  of  the  30  credits 
required  for  the  degree.  The  application  must  include  the  statement  of  the  major 
and  the  titles  and  numbers  of  the  courses  which  the  candidate  wishes  to  submit  in 
substitution  for  the  thesis. 

For  instructions  concerning  the  form  and  the  filing  of  the  thesis,  see  page  28. 

EXAMINATIONS— Candidates  for  the  Master  of  Education  degree  must  pass 
a  final  comprehensive  examination.  The  examination  will  be  designed  to  determine 
the  ability  of  the  candidate  to  apply  the  general,  as  well  as  the  special,  knowledge 
of  his  chosen  field  in  practical  situations. 

DEGREE  OF  DOCTOR  OF  EDUCATION 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  scholarship 
and  teaching  or  administrative  skill  as  evidenced  by  (1)  the  satisfactory  completion 
of  a  prescribed  period  of  study,  (2)  the  application  of  scientific  principles  in  class- 
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room  teaching,  in  the  supervision  of  instruction,  or  in  administrative  work,  (3)  by 
the  preparation  of  a  dissertation  demonstrating  ability  to  attack  an  educational 
problem  with  originality  and  independent  thought,  (4)  by  successfully  passing 
examinations  showing  a  satisfactory  grasp  of  the  field  of  specialization  and  its  relation 
to  allied  subjects,  and  (5)  by  recognized  leadership  in  the  profession  of  education. 

RESIDENCE— An  equivalent  of  three  years  of  graduate  study  is  required  as  a 
minimum  for  the  doctor's  degree.  However,  it  is  not  required  that  the  three  years 
be  continuous.  Graduate  study  may  be  carried  on  through  a  longer  period  and 
paralleled  by  teaching  or  administrative  work. 

Work  of  equal  grade  done  in  residence  at  other  institutions,  and  residence  for 
a  master's  degree,  may  be  accepted  as  partial  fulfillment  of  the  requirements,  but  in 
addition,  at  least  one  academic  year  or  its  equivalent  must  be  spent  in  residence  at 
this  institution.  For  students  pursuing  work  beyond  the  master's  degree  a  combina- 
tion of  sessions  amounting  to  at  least  30  weeks  is  regarded  as  the  equivalent  of  an 
academic  year.  While  it  may  be  possible  to  fulfill  the  minimum  residence  require- 
ment as  just  stated,  it  is  expected  that  candidates  for  the  doctorate  will  be  taking  a 
much  greater  amount  of  work  in  the  institution.  Those  completing  requirements 
in  summer  sessions  will  continue  during  the  regular  school  year  in  some  educa- 
tional situation,  under  the  guidance  of  members  of  the  faculty,  study  and  research 
programs  set  up  in  summer  courses. 

One-third  of  the  requirements  (equivalent  to  a  30-credit  year)  for  the  degree 
of  Doctor  of  Education  may  be  met  by  research  work  pursued  away  from  the  campus 
in  the  school  systems  of  the  State,  or  in  other  approved  centers  not  connected  with 
degree-granting  institutions,  provided  (1)  the  plan  be  approved  by  the  student's 
advisory  committee,  (2)  reports  on  the  projects  be  made  as  directed  by  the  advisory 
committee,  (3)  not  more  than  six  credits  be  earned  in  an  academic  year,  September 
to  June,  or  nine  credits  in  a  calendar  year. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the 
Dean  of  Admissions. 

PROGRAM  OF  STUDY-The  program  of  study  shall  be  so  arranged  as  to 
lead  toward  high  professional  mastery  within  some  area  of  educational  service.  A 
majority  of  the  courses  offered  in  fulfillment  of  the  requirement  will  be  in  the  major 
field  of  study.  The  remainder  shall  be  in  one  or  two  minors  bearing  some  func- 
tional relation  to  the  major  and  to  the  work  the  candidate  is  planning  to  do.  These 
minors  may  be  in  academic  subjects  or  in  some  phase  of  education  or  psychology 
other  than  the  major.  In  the  case  of  persons  intending  to  continue  in  classroom 
teaching  rather  than  in  administrative  or  supervisory  positions,  a  larger  proportion 
of  the  work  may  be  assigned  to  the  academic  fields  in  which  the  candidate  is  teach- 
ing, to  whatever  extent  the  advisory  committee  may  believe  the  background  and  the 
objectives  of  the  particular  candidate  warrant.  But  every  candidate  for  the  degree 
of  Doctor  of  Education  must  show  through  a  comprehensive  examination  that  he  is 
familiar  with  current  theories  of  education;  that  he  understands  and  can  apply  the 
techniques  and  the  findings  of  educational  research  so  far  as  they  bear  upon  the 
teaching  of  his  subject;  that  he  is  prepared  to  read  understandingly,  and  to  con- 
tribute to,  the  technical  professional  literature  in  his  field;  and  that  he  can  criticize 
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his  own  procedures  in  the  light  of  historical  trends  and  practices  in  this  and  other 
countries. 

Command  of  the  tools  for  a  thorough  study  of  the  problems  of  education  is 
necessary  and  must  include  familiarity  with  statistical  methods.  For  certain  students 
the  requirements  may  include  a  reading  knowledge  of  one  or  more  foreign  languages. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of  the 
doctor's  degree.  The  general  requirements  are  based  not  upon  courses  or  credits 
but  upon  a  definite  residence,  a  satisfactory  dissertation,  the  passing  of  a  compre- 
hensive examination,  and  possession  of  the  qualities  of  professional  leadership.  A 
program  shall  consist  of  such  a  combination  of  courses  and  individual  study  and 
research  as  is  approved  by  the  advisory  committee  for  each  student. 

ADVISORY  COMMITTEE-The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives),  the  supervisor  of  the  dissertation,  together  with 
the  Dean  of  the  Graduate  School,  constitute  a  special  advisory  committee  which 
shall  have  charge  of  the  arrangement  of  the  study  program. 

DISSERTATION— Evidence  of  a  high  degree  of  scholarship  and  ability  to 
select,  organize,  and  apply  knowledge  must  be  presented  by  the  candidate  in  the 
form  of  a  written  dissertation.  The  candidate  must  demonstrate  capacity  for 
independent  thought  and  ability  and  originality  in  the  application  of  educational 
principles  or  in  the  development  of  new  generalizations  under  scientific  controls. 
The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  advisory 
committee. 

For  instructions  concerning  the  form  and  filing  of  the  dessertation,  see  page  28. 

EXAMINATION  AND  ADMISSION  TO  CANDIDACY-In  order  to  be 
admitted  to  full  candidacy  for  the  degree  each  candidate  shall  pass  preliminary 
qualifying  examinations  administered  by  the  committee  on  qualifying  examinations. 
The  qualifying  examinations  may  not  be  taken  until  after  one  semester  of  work  has 
been  completed  at  this  institution.  They  are  scheduled  at  a  time  when  one-third 
of  the  residence  requirements  remain  to  be  satisfied.  Examinations  will  be  held  at 
times  arranged  with  the  head  of  the  major  department.  The  qualifying  examina- 
tions will  be  designed  to  test  CO  the  candidate's  general  scholastic  preparation  and 
professional  background;  and  (2)  his  ability  to  integrate  and  apply  his  knowledge  in 
his  fields  of  specialization  to  practical  situations  so  as  to  reflect  an  intelligent  mastery 
of  the  subjects. 

Three  of  the  important  factors  taken  into  consideration  in  passing  judgment 
upon  the  application  of  a  candidate  for  admission  to  candidacy  are: 

(a)  Previous  scholastic  record  at  this  institution  and  other  institutions  attended; 

(b)  Achievement  in  qualifying  examinations; 

(c)  Estimates  of  his  personal  and  professional  qualifications  by  members  of  the 
advisory  group. 

The  advisory  committee  will  make  recommendations  to  the  Dean  of  the  Grad- 
uate School,  and  candidates  will  be  advised  of  the  decision  with  regard  to  their 
applications  for  candidacy  within  10  days  following  the  date  of  each  qualifying 
examination. 


26  THE    PENNSYLVANIA    STATE    COLLEGE 

Candidates  who  have  fulfilled  all  other  requirements  for  the  degree  will,  on 
recommendation  of  their  advisory  committee,  be  permitted  to  take  the  final  oral 
examination  for  the  degree.  The  committee  in  charge  of  this  examination  will 
consist  of  the  student's  advisory  committee  and  others  appointed  by  the  Dean  of  the 
Graduate  School.  The  examination  will  be  based  upon  the  dissertation  and  related 
problems.  Arrangements  for  taking  the  final  examination  must  be  made  with  the 
Dean  of  the  Graduate  School,  through  the  advisory  committee  and  the  major  depart- 
ment, not  later  than  two  weeks  prior  to  a  commencement  date. 


PROFESSIONAL  DEGREE  IN  FORESTRY 

The  degree  of  Master  of  Forestry  represents  scholastic  ability,  acquaintance  with 
forestry  literature,  and  technical  knowledge  of  one  or  more  of  the  several  specialized 
fields  in  forestry  or  wood  utilization.  It  is  offered  to  provide  an  opportunity  for 
additional  study  in  a  student's  particular  field  of  interest,  rather  than  for  research 
work  on  a  special  problem,  though  such  work  is  not  precluded  under  the  require- 
ments for  the  degree. 

PREREQUISITES  FOR  CANDIDACY-A  candidate  is  required  to  hold  a 
baccalaureate  degree,  or  its  equivalent,  from  a  recognized  professional  school  of 
forestry.  Full  information  concerning  the  preparation  required  in  either  general 
forestry  or  wood  utilization  is  on  file  in  the  office  of  the  College  Examiner.  If  there 
are  deficiencies  at  the  time  of  admission  they  must  be  removed  before  candidacy  for 
a  degree  is  completed.  While  making  up  deficiencies  in  prerequisite  credits,  the 
student  must  follow  a  program  approved  by  his  advisory  committee.  Deficiencies 
in  the  1.5  grade  point  average  will  lead  to  refusal  of  admission  to  the  Graduate 
School  until  applicants  have  brought  up  their  standing  by  further  undergraduate 
work. 

RESIDENCE  AND  COURSE  REQUIREMENTS- A  minimum  of  30  credits 
is  required  for  the  degree  of  Master  of  Forestry.  Thece  credits  are  to  be  taken  in 
the  best  arrangement  of  courses  bearing  400  and  500  numbers  suited  to  the  needs 
of  the  individual  student.  Although  not  required,  a  maximum  of  6  credits  may  be 
assigned  to  a  thesis  upon  approval  and  recommendation  of  the  head  of  the  Forestry 
Department.     All  requirements  must  be  met  within  a  six-year  period. 

A  maximum  of  three  credits  may  be  earned  in  extension  classes  of  The  Penn- 
sylvania State  College,  or  in  resident  classes  of  other  approved  institutions,  provided 
these  credits  have  the  approval  of  the  College  Examiner  and  fit  into  the  program 
of  the  student. 

A  student  should  choose  one  field  of  work  for  his  major  interest  with  one  or 
two  related  minor  fields.  The  proportion  of  credits  to  be  taken  in  the  major  and 
minor  fields  of  study  will  be  determined  in  consultation  with  an  advisory  committee. 
Ordinarily  this  committee  consists  of  the  head  of  the  Forestry  Department,  and  the 
professors  in  charge  of  the  major  and  minor  fields. 
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TECHNICAL  DEGREES 

ADMISS10N-A  graduate  of  the  School  of  Chemistry  and  Physics,  of  the 
School  of  Engineering,  or  of  the  School  of  Mineral  Industries  of  The  Pennsylvania 
State  College  may  be  admitted  to  candidacy  for  a  technical  degree,  provided  he 
submits  evidence  of  having  been  engaged  for  a  period  of  not  less  than  three  years 
in  acceptable  professional  work  in  the  field  of  engineering  in  which  the  application 
for  the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical 
experience,  who  is  a  graduate  in  engineering  of  another  institution  of  equal  standing, 
on  completion  of  at  least  three  years  of  full-time  teaching  or  research  work  in  engi- 
neering in  a  professional  rank  in  this  institution  and  upon  presentation  of  an 
acceptable  thesis  and  the  fulfillment  of  all  other  requirements  for  technical  degrees. 
Applicants  who  are  eligible  for  the  technical  degrees  are  admitted  to  the  Graduate 
School  by  the  College  Examiner. 

REGISTRATION —The  candidates  for  technical  degrees  must  file  with  the 
College  Examiner  an  application  filled  out  in  duplicate  on  the  prescribed  forms, 
approved  by  the  head  of  the  department  in  which  the  undergraduate  work  was  com- 
pleted.    The  application  should  be  accompanied  by  the  matriculation  fee  of  $10. 

The  times  for  registration  for  these  degrees  are  the  same  as  for  resident  students. 
A  candidate  must  be  registered  during  two  regular  sessions. 

DEGREES  AND  REQUIREMENT 'S-The  technical  degrees  are  as  follows: 
Architectural  Engineer,  Chemical  Engineer,  Civil  Engineer,  Electrical  Engineer, 
Fuels  Engineer,  Industrial  Engineer,  Ceramic  Engineer,  Mechanical  Engineer, 
Engineer  of  Mines,  Metallurgical  Engineer,  Petroleum  Engineer. 

Not  less  than  three  years  shall  have  elapsed  from  the  time  of  receiving  the  first 
degree  before  a  graduate  of  this  institution  shall  be  permitted  to  file  his  application 
for  a  technical  degree.  The  application  for  a  technical  degree  shall  include  evidence 
of  a  satisfactory  professional  record,  which  must  be  approved  by  the  executive  com- 
mittee of  the  undergraduate  School  concerned. 

In  order  to  be  recommended  for  a  technical  degree  the  candidate  must  prepare 
a  thesis  on  a  subject  related  to  his  profession.  He  must  register  in  the  manner 
specified  in  the  foregoing  paragraph  and  pay  the  registration  and  diploma  fees.  He 
may  be  required  to  appear  in  person  to  defend  his  thesis. 

THESIS— Immediately  following  registration  the  candidate  must  submit  for 
approval  an  outline  of  his  proposed  thesis,  and  at  least  six  weeks  prior  to  the  day  on 
which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office  of  the 
head  of  the  department  concerned. 

For  regulations  concerning  the  form  and  filing  of  the  thesis,  see  page  28. 

FEES— Each  candidate  for  a  technical  degree  must  pay  a  matriculation  fee  of 
$10  and  a  diploma  fee  of  $10  when  recommended  to  the  College  Senate  for  the 
degree.  The  matriculation  fee  is  payable  through  the  Office  of  the  College  Ex- 
aminer, whereas  the  diploma  fee  is  payable  through  the  Office  of  the  Bursar.  Both 
fees  are  payable  by  check  drawn  to  the  order  of  The  Pennsylvania  State  College. 
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REGULATIONS  FOR  THESES  AND  DISSERTATIONS 

THESES— It  is  required  that  three  typewritten  copies  must  be  presented.  They 
are  due  in  the  office  of  the  College  Librarian  not  later  than  one  week  prior  to  the 
day  on  which  the  degree  is  to  be  conferred. 

Before  arranging  for  the  typing  the  candidate  must  obtain  information  from  the 
College  Librarian  concerning  the  format,  paper,  illustrations,  etc. 

A  thesis  thus  submitted  and  approved  becomes  wholly  the  property  of  the  Col- 
lege, and  may  not  be  published,  in  whole  or  in  part,  without  authorization  of  the 
Dean  of  the  Graduate  School  and  the  head  of  the  department  concerned. 

These  regulations  apply  to  candidates  for  the  master's  and  technical  degrees. 

DISSERTATIONS— Candidates  for  the  doctor's  degree  must  satisfy  one  of  the 
following  requirements  as  to  the  dissertation  not  later  than  one  week  prior  to  the 
day  on  which  the  degree  is  to  be  conferred: 

1.  Publication  of  the  dissertation  in  a  manner  satisfactory  to  the  College 
Librarian  and  deposit  of  100  copies  in  the  College  Library;  or 

2.  Presentation  of  a  typewritten  abstract,  satisfactory  to  the  major  department 
and  the  College  Librarian,  and  the  sum  of  $35.  The  Librarian  will  then  arrange 
for  the  printing  of  the  abstract.  Fifty  copies  of  the  printed  abstract  will  be  fur- 
nished to  the  candidate  without  additional  cost. 

Before  arranging  for  the  typing  or  publication  of  the  dissertation,  or  the 
abstract,  the  candidate  must  obtain  information  regarding  the  format,  title  page,  etc., 
from  the  College  Librarian. 

The  regulations  apply  to  candidates  for  the  Doctor  of  Philosophy  and  Doctor  of 
Education  degrees. 


GRADUATE  ASSISTANTSHIPS  AND  OTHER  AIDS 

A  number  of  appointments  as  teaching  or  research  assistants,  or  awards  as 
fellows,  or  scholars,  are  available  with  varying  stipends  and  exemption  from  the 
incidental  fee,  the  general  fixed  fee,  and  the  out-of-State  tuition  fee.  A  health 
service  fee  of  $7.50  is  assessed.  Applications  should  be  made  to  the  head  of  the 
department  in  question.  The  graduate  program  that  can  be  carried  is  proportioned 
to  the  service  rendered. 

GRADUATE  ASSIST ANT SHIPS- Appointments  for  9  months,  September 
15  to  June  15  (stipend  $1008),  or  for  the  fiscal  year  (stipend  $1344);  service  one- 
half  time;  program  two-thirds. 

SPECIAL  GRADUATE  ASSISTANTSHIPS-Appointments  for  9  months 
(stipend  $1512),  or  for  the  fiscal  year  (stipend  $2016);  service  three-fourths  time; 
program  one-half. 

GRADUATE  STIPEND  SCHOLARSHIPS- Appointments  for  9  months 
(stipend  $504),  or  for  fiscal  year  (stipend  $672);  service  one-fourth  time;  program 
four-fifths. 
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DU  PONT  FELLOWSHIP  IN  CHEMI STR Y-Candidate  recommended  by 
the  Department  of  Chemistry  and  approved  by  a  member  of  the  fellowship  com- 
mittee of  the  du  Pont  Company  (stipend  $750). 

RESEARCH  AND  INDUSTRIAL  FELLOW SHIP ^-Numerous  fellowships 
offered  by  various  outside  agencies  for  the  investigation  of  special  problems  (stipends 
vary).     Information  is  obtainable  from  the  departments. 

THE  ]OHN  W.  WHITE  FELLOW SHIPS- Awarded  to  two  graduates  of  The 
Pennsylvania  State  College  each  year  on  the  basis  of  scholarship,  need,  character, 
and  attitude. 

THE  ELLIOTT  FELLOW  IN  ENGINEERING  RESEARCH-An  annuity 
provided  by  W.  S.  Elliott,  of  Pittsburgh,  for  a  student  in  engineering  who  must  be 
a  graduate  of  this  College. 

GRADUATE  SCHOLARSHIPS- A  limited  number  of  scholarships  without 
stipends,  but  with  exemption  from  the  incidental,  general  fixed,  and  out-of-State 
tuition  fees,  are  assigned  to  the  various  departments.  The  holders  are  required  to 
render  some  service,  but  a  master's  degree  may  be  earned  on  the  basis  of  one  acad- 
emic year.  Applications  may  be  made  to  the  Dean  of  the  Graduate  School,  or  to  the 
head  of  the  department  in  question. 


GRADUATE  COURSES  OFFERED  BY  THE 
VARIOUS  DEPARTMENTS 

The  course  descriptions  which  follow  are  arranged  alphabetically,  with  some 
exceptions,  according  to  departments.  If  any  specific  course  cannot  be  located 
readily,  refer  to  the  table  of  contents,  page  2. 

The  courses  of  instruction  in  all  departments  of  the  College  are  numbered  in 
accordance  with  a  unified  plan,  as  follows: 

UNDERGRADUATE  COURSES,  numbered  1  to  399,  are  general  courses 
accepted  in  fulfillment  of  the  requirements  for  the  bachelor's  degree. 

UPPER-CLASS  AND  GRADUATE  COURSES,  numbered  400  to  499,  are 
advanced  courses  open  for  credit  to  undergraduate  students  of  at  least  junior  stand- 
ing and  to  graduate  students  under  the  restriction  that  no  more  than  nine  credits  in 
these  courses  may  be  offered  in  fulfillment  of  the  requirements  for  the  degrees  of 
MA.  and  M.S. 

GRADUATE  COURSES,  numbered  500  to  599,  are  special  courses  for  grad- 
uate students  only.  The  name  of  the  person  in  charge  of  the  instruction  for  the 
course  usually  follows  the  description.  Senior  students  of  The  Pennsylvania  State 
College  not  required  to  carry  a  full  program  for  graduation,  with  permission  of  the 
Dean  of  the  School  in  which  they  are  enrolled  and  of  the  Dean  of  the  Graduate 


30  THE    PENNSYLVANIA    STATE    COLLEGE 

School,  may  attend  such  courses  and  be  allowed  credit  under  special  conditions. 
Many  departments  reserve  the  right  to  say  which  of  certain  graduate  courses  may  he 
given  in  any  semester;  the  heads  of  departments  should  he  consulted. 

The  figures  in  parentheses  following  the  title  of  the  course  indicate  the  number 
of  credits  granted  for  that  course.  A  considerable  number  of  graduate  courses  are 
offered  in  the  summer  sessions.  When  these  courses  are  also  given  during  the 
regular  academic  year  they  are  not  listed  separately  as  summer  session  courses  in  this 
announcement.  For  a  complete  list  of  courses  given  during  a  specific  summer  or 
summer  session,  consult  the  Complete  Announcement  of  the  Summer  Sessions  for 
that  particular  year.  In  this  announcement  courses  given  during  the  summer  session 
(hut  not  during  the  regular  academic  year)  have  numbers  followed  by  the  letter 
"S."     Courses  given  in  extension  only  have  numbers  followed  by  the  letter  "X." 

AERONAUTICAL  ENGINEERING 

Professor  David  J.  Peery,  M.S.E.,  C.E.,  Ph.D. 
Head  of  the  Department 

Aero.E.  501.  Airplane  Stability  and  Control  (3).— General  analysis  of 
longitudinal  and  lateral  stability  of  airplanes;  characteristics  of  flight  control  devices. 
Prerequisite:     Aero.E.  403.    Lecture  3  hours.  Professor  D.  ].  Gildea 

Aero.E.  502.  Aircraft  Propeller  Design  (3).— Propeller  characteristics  by 
blade  element  analysis  and  test  data;  blade  design  and  stress  analysis;  pitch  changing 
mechanisms.    Prerequisites:    Aero.E.  403,  M.E.  Des.  6,  8.    Lecture  3  hours. 

Professor  D.  J.  Gildea 

Aero.E.  503.  Airplane  Performance  ( 3). —Analytical  approach  to  airplane 
performance  problems;  reduction  of  flight  test  data.  Prerequisite:  Aero.E.  403. 
Lecture  3  hours.  Professor  D.  /.  Gildea 

Aero.E.  504.  Rotary  Wing  Aircraft  (3).— Types  of  rotary  wing  aircraft, 
rotor  arrangements,  power  transmission,  and  control  mechanisms;  helicopter  per- 
formance in  vertical  and  forward  flights;  dynamic  and  aerodynamic  loads  on  rotor 
blades.  Topics  are  treated  in  more  detail  and  at  higher  level  than  in  Aero.E.  407. 
Prerequisites:     Aero.E.  403,  409.     Lecture  3  hours.  Professor  D.  /.  Peery 

Aero.E.  505.  Aircraft  Vibration  and  Flutter  (3).— Vibrating  systems  with 
several  degrees  of  freedom;  analysis  of  flutter  speed  of  an  airplane  wing  considering 
bending,  torsion,  and  aileron  motions;  other  types  of  aircraft  flutter.  Prerequisites: 
Aero.E.  1,  M.E.  Des.  8.     Lecture  3  hours.  Professor  D.  /.  Peery 

Aero.E.  506.  Advanced  Aircraft  Structures  (3).— Deflections  of  beams 
and  trusses;  statically  indeterminate  structures;  shear-flow  analysis  and  shearing  de- 
formations of  multi-cell  semi-monocoque  structures;  effects  of  discontinuities  in  wing 
and  fuselage  structures.     Prerequisite:     Aero.E.  409.     Lecture  3  hours. 

Professor  D.  ].  Peery 

Aero.E.  507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3). 
—History  and  theory  of  gas  turbines  for  propeller  and  jet  propulsion  installations; 
theoretical  and  design  analysis  of  various  combinations  of  the  basic  elements;  com- 
pressor, combustion  chamber,  and  turbine.  Topics  are  treated  in  more  detail  and  at 
higher  level  than  in  Aero.E.  408.  Prerequisite:  M.E.  413.  Lecture  2  hours, 
practicum  3  hours.  Professor  S.  K.  Hoffman 
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Aero.E.  508.  Advanced  Aircraft  Engine  Design  I  (4).— Fundamental 
principals  of  design  of  aircraft  engines;  performance  and  stress  computations.  As- 
sembly drawings  of  a  complete  engine  are  started.  Prerequisite:  M.E.  413.  Lec- 
ture 2  hours,  practicum  6  hours.  Professor  S.  K.  Hoffman 

Aero.E.  509.  Advanced  Aircraft  Engine  Design  II  (4).— Continuation 
of  stress  computations  and  assembly  drawings  begun  in  Aero.E.  508;  completion  of 
design  report.     Prerequisite:     Aero.E.  508.     Lecture  2  hours,  practicum  6  hours. 

Professor  S.  K.  Hoffman 

Aero.E.  510.  Aerodynamics  of  Compressible  Fluids  (3).— One-dimen- 
sional motion,  shock  waves,  flow  through  nozzles  and  other  channels;  airfoils  in 
high-speed  flow,  critical  Mach  number;  subsonic,  transonic,  and  supersonic  regions. 
Prerequisites:     Aero.E.  1,  Math.  84,  M.E.  2.     Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Aero.E.     401  a,b,c.     Aeronautical  Engineering  Projects  (2-12) 

Airplane  Engine  Design  (5)  Professor  S.  K.  Hoffman 

Applied  Aerodynamics  (3)  Professor  D.  ].  Gildea 

Airplane  Design  (5)  Professor  D.  ].  Gildea 

Rotary  Wing  Aircraft  (3)  Professor  D.  J.  Peery 

Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3) 

Professor  S.  K.  Hoffman 
Airplane  Detail  Design  (4)  Professor  D.  ].  Peery 

Airplane  Power  Plants  (4)  Professor  S.  K.  Hoffman 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Professor  R.  Adams  Dutcher,  M.S.,  A.M.,  D.Sc. 

Head  of  the  Department 

Agr.  Biochem.  501.  Enzymes  (2).— Lectures  and  assigned  reading  reviewing 
investigational  work  and  recognized  theories  concerning  the  probable  nature  of 
enzymes,  enzyme  action,  influence  of  chemical  environment  on  enzyme  action,  and 
biological  applications.     Prerequisite:     Agr.   Biochem.     417.     Lecture  2  hours. 

Professor  C.  O.  Jensen 

Agr.  Biochem.  502.  Physical  Chemistry  of  the  Cell  (3).— Lectures  and 
assigned  reading  reviewing  current  literature  relative  to  physical  chemistry  of  living 
tissues  and  life  processes.     Prerequisite:     Agr.  Biochem.     426.     Lecture  3  hours. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  503.  Research  (3-15).— The  prosecution  of  an  assigned 
problem  under  the  guidance  of  an  instructor.  Prerequisite:  Agr.  Biochem.  417. 
For  certain  problems  additional  courses  may  be  considered  as  prerequisite. 

Professor  R.  A.  Dutcher  and  Staff 

Agr.  Biochem.     504.     Thesis  Research  (3-15  per  semester). 

Professor  R.  A.  Dutcher  and  Staff 

Agr.  Biochem.  505.  Vitamins  and  Dietary  Deficiency  Diseases  (2).— 
Lectures,  conferences,  and  assigned  reading.     Prerequisite:     Agr.  Biochem.     437. 

Professor  R.  A.  Dutcher 
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Agr.  Biochem.  506.  Vitamin  Assay  Methods  (2).— Lectures,  conferences, 
and  demonstrations  dealing  with  approved  methods  of  vitamin  assay  and  including 
demonstrations  of  typical  vitamin  deficiency  syndromes  in  the  rat.  Prerequisite: 
Agr.  Biochem.     505.  Professor  N.  B.  Gu errant 

Agr.  Biochem.  507a.  Seminar  in  Physiological  Chemistry  and  Nutri- 
tion (1). 

Professors  R.  A.  Dutcher,  N.  B.  Guerrant,  A.  K.  Anderson,  R.  V.  Boucher, 

R.  C.  Miller,  G.  H.  Pritham 

Agr.  Biochem.     507b.     Seminar  in  Foods  and  Analytical  Chemistry  (1). 

Professors  H.  O.  Triehold,  P.  M.  Althouse 

Agr.  Biochem.  507c.  Seminar  in  Plant,  Soil,  and  Insecticide  Chem- 
istry.    (1).  Professors  D.  E.  H.  Vrear,  C.  O.  Jensen 

Agr.  Biochem.  508.  Researches  in  Plant  Chemistry  (3).— Lectures  and 
assigned  readings  reviewing  the  more  important  chemical  investigations  in  plant 
chemistry.     Prerequisite:     Agr.  Biochem.     437.     Lecture  3  hours. 

Professor  C.  O.  Jensen 

Agr.  Biochem.  509.  Biochemical  Methods  (3).— An  advanced  laboratory 
course  involving  special  methods  used  in  biochemical  research  on  plant  and  animal 
materials.     Prerequisite:     Agr.  Biochem.     437.     Practicum  9  hours. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  510.  Proteins  (2).— The  chemical  constitution  of  proteins, 
their  physical  and  biochemical  properties,  their  function  in  nutrition,  and  their  fate 
in  metabolism.     Prerequisite:     Agr.   Biochem.     437.     Lecture  2  hours. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  511.  Carbohydrates  (2).— Study  of  research  work  dealing 
with  the  carbohydrates  and  their  metabolism  in  the  plant  and  animal  organisms. 
Prerequisite:     Agr.  Biochem.     437.     Lecture  2  hours.  Professor  C.  O.  Jensen 

Agr.  Biochem.  512.  Lipids  (2).— Investigations  on  the  biochemistry  of  fats 
and  related  substances.     Prerequisite:     Agr.  Biochem.     437.     Lecture  2  hours. 

Professor  H.  O.  Triehold 

Agr.  Biochem.  513.  Physicochemical  Measurements  Used  in  Biologi- 
cal Research  (4).— Laboratory  course,  quantitative  in  nature,  valuable  as  prepara- 
tion for  Agr.  Biochem.  502.  Hydrogen-ion  concentration,  electrometric  titration, 
buffers,  oxidation-reduction  potential,  and  membrane  potential.  Prerequisite:  Agr. 
Biochem.     425  or  Chem.  41,  43.     Lecture  2  hours,  practicum  6  hours. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  514.  Physicochemical  Measurements  Used  in  Biologi- 
cal Research  (3).— Continuation  of  Agr.  Biochem.     513. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  515.  Biometry  (2).— The  application  of  statistical  methods 
to  research  problems  in  biochemistry  and  biology.  Prerequisites:  Agr.  Biochem. 
437,  Math.  30.  Professor  R.  C.  Miller 

Agr.  Biochem.  516.  Chemistry  of  Insecticides  and  Fungicides  (2).— 
Lectures  and  assigned  readings  dealing  with  chemical  investigations  of  materials  used 
in  the  control  of  insects  and  plant  diseases.  Prerequisites:  Chem.  30,  31;  Agr. 
Biochem.  425  or  Chem.  41,  43;  Agr.  Biochem.     417.     Lecture  2  hours. 

Professor  D.  E.  H.  Vrear 
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Agr.  Biochem.  517.  Endocrine  Secretions  (2).— Chemistry  of  hormones 
and  their  physiological  significance.  Prerequisite:  Agr.  Biochem.  437.  Lecture 
2  hours.  Professor  G.  H.  Pritham 

Agr.  Biochem.  518.  Mineral  Metabolism  (2).— Utilization  and  function 
of  the  mineral  elements  in  animal  nutrition.  Prerequisite:  Agr.  Biochem.  437. 
Lecture  2  hours.  Professor  R.  V.  Boucher 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Biochem.     403.     Dairy  Chemistry  (3)  Professor  H.  O.  Triehold 

Food  Chemistry  (4)  Professor  H.  O.  Triehold 

Biological    Chemistry    for    Teachers    of    High 
School  Science  (3) 
Principles  of  Animal  Nutrition  (3) 

Professor  R.  C.  Miller 
Methods  of  Agricultural  Analysis  (4) 

Professor  H.  O.  Triehold 
Plant  Analysis  (4)  Professor  C.  O.  Jensen 

Chemistry  of  Milling  and  Baking  (3) 

Professor  H.  O.  Triehold 
Biophysical  Chemistry  (4) 

Professor  M.  W.  Lisse 
Biocolloids  (3)  Professor  M.  W.  Lisse 

POTENTIOMETRIC   THEORY   AND  TECHNIQUE    (3) 

Professor  M.  W.  Lisse 
General  Biochemistry  (5) 

Professors  A.  K.  Anderson,  G.  H.  Pritham 
Physiological  Chemistry  (Clinical  Methods) 
(5)  Professor  A.  K.  Anderson 

Problems  in  Agricultural  Chemistry  (3-5) 

Professor  R.  A.  Dutcher  and  Staff 
Plant  Biochemistry  (3)  Professor  C.  O.  Jensen 


AGRICULTURAL  ECONOMICS 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Agr.  Ec.  500.  Seminar  in  Agricultural  Economics  (1-6).— A  review  of 
current  literature  and  problems.    Lecture  1  hour  per  credit. 

Agr.  Ec.  501.  Applied  Theory  in  Agricultural  Economics  (3).— Eco- 
nomic principles  having  important  application  to  agriculture;  agricultural  organiza- 
tion and  current  farm  problems  in  the  light  of  principles  of  economic  theory.  Pre- 
requisite:    6  credits  in  agricultural  economics  or  economics.     Lecture  3  hours. 

Professor  G.  E.  Brandow 

Agr.  Ec.  502.  Economic  Problems  in  the  Marketing  of  Fruits  and 
Vegetables  (3).— Economics  of  marketing  fruits  and  vegetables  in  fresh  and  pro- 
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cessed  form;  comparative  advantage  of  various  areas  of  production,  consumption 
trends,  costs  and  methods  of  distribution,  influence  of  governmental  policies,  and 
types  of  marketing  organizations.     Conference  3  hours.  Professor  W.  A.  Lee 

Agr.  Ec.  503.  Research  Methods  in  Farm  Management  (1-3).— Evalua- 
tion of  research  procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on 
their  application  to  specific  research  problems.  Prerequisites:  Agr.  Ec.  6,  Econ.  14. 
Recitation  1  to  3  hours. 

Agr.  Ec.  505.  Advanced  Agricultural  Statistics  (3).— Application  to 
problems  in  rural  social  sciences  of  methods  of  sampling,  measures  of  relationship, 
techniques  of  prediction,  and  tests  of  statistical  significance.  Prerequisite:  3  credits 
in  statistics.     Lecture  3  hours.  Professor  G.  E.  Brandow 

Agr.  Ec.  507.  Seminar  in  Farm  Management  (1-6).— Special  problems 
relating  to  the  organization  and  operation  of  the  farm  business.  Prerequisites:  Agr. 
Ec.  6,  Econ.  14. 

Agr.  Ec.  515.  Economic  Problems  in  the  Marketing  of  Dairy  Products 
(3).— Economic  problems  as  they  are  encountered  in  the  process  of  marketing;  par- 
ticular attention  to  governmental  regulation  in  pricing  and  marketing. 

Professor  C.  W.  Pierce 

Agr.  Ec.  517.  Problems  and  Policies  of  Farmer  Co-operatives  (3).— 
Specific  types  of  co-operative  organizations,  their  problems,  policies,  and  progress; 
relationships  existing  among  co-operatives,  between  co-operatives  and  other  business 
organizations,  and  between  co-operatives  and  the  public.  Prerequisite:  Agr.  Ec. 
17.     Lecture  3  hours.  Professor  J.  K.  Stern 

Agr.  Ec.  525.  Research  Methods  in  Rural  Social  Sciences  (2).— The 
scientific  method  in  planning  and  conducting  research  in  agricultural  economics  and 
rural  sociology;  interviewing,  use  of  questionnaires,  qualitative  analysis,  quantitative 
analysis,  sampling,  control  groups,  scales,  indices,  and  thesis  writing.  Prerequisite: 
9  credits  in  social  science.     Lecture  2  hours.  Professor  M.  E.  John 

Agr.  Ec.  533.  Economic  Problems  in  the  Marketing  of  Poultry  and 
Eggs  (3).— Detailed  treatment  of  special  problems  such  as  the  marketing  of  particular 
types  and  grades  of  product,  the  operation  of  certain  markets,  and  the  performance 
of  selected  marketing  functions.  Prerequisites:  Econ.  14,  P.H.  1.  Recitation  3 
hours.  Professor  C.  A.  Becker 

Agr.  Ec.  540.  Thesis  in  Agricultural  Economics  (6).— The  preparation 
of  the  required  thesis  for  the  degree  of  Master  of  Science  in  agricultural  economics 
while  in  residence  at  the  College. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Agr.  Ec.     400,  400X.     Public  Policies  in  Agriculture  (1-2) 

Farm  Finance  (2)  Professor  L.  F.  Miller 

Statistics  Applied  to  the  Rural  Social  Sciences  (3) 

Professor  G.  E.  Brandow 
Advanced  Farm  Management  (3) 

Professor  L.  F.  Miller 
Agricultural  Prices  (3)  Professor  G.  E.  Brandow 

Land  Economics  (3)  Professor  W.  E.  Keepper 
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AGRICULTURAL  EDUCATION 

Professor  Henry  S.  Brunner,  M.S.,  Ph.D. 
Head  of  the  Department 

Agr.  Ed.  501  v.  History  of  Agricultural  Education  (1-3).— Development 
of  training  for  the  vocation  of  agriculture  from  primitive  conditions  to  the  present; 
emphasis  upon  the  introduction  of  agricultural  instruction  into  the  high  school  since 
1900.     Lecture  1  to  3  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  502v,  502vX.  Teaching  Vocational  Agriculture  (1-3).— Organ- 
izing subject  matter  with  respect  to  its  vocational  value  and  methods  of  presentation. 
Students  may  specialize  in  methods  of  teaching  animal  husbandry,  horticulture,  etc. 
Lecture  and  conference  1  to  3  hours. 

Agr.  Ed.  503v,  503vX.  Research  in  Agricultural  Education  (1-6  per 
semester).— Dealing  with  various  phases  of  such  subjects  as  state  teacher  training  in 
agricultural  education,  and  measuring  results  of  teaching  vocational  agriculture. 
Conferences.  Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.     504v.     Agricultural  Education  Seminar  (1  per  semester). 

Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  506v,  506vX.  Problems  in  County  Vocational  Supervision 
(1-3).— To  meet  the  needs  of  county  agricultural  supervisors  and  directors  of  voca- 
tional schools,  including  such  topics  as  co-operation  with  county  superintendents, 
vocational  supervision,  plans  of  work,  community  meetings  and  organizations.  Lec- 
ture 1  to  3  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  508v.  State  and  County  Administration  and  Supervision  of 
Agricultural  Education  (1-3).— Organization  and  administration  of  state,  county, 
township,  and  district  systems  of  agricultural  education,  with  special  reference  to 
vocational  work;  state  and  federal  legislation;  administration  and  supervision  of  agri- 
cultural education  in  secondary  schools  and  colleges.     Lecture  1  to  3  hours. 

Professor  H.  S.  Brunner 

Agr.  Ed.  509v,  509vX.  Teacher  Training  in  Agricultural  Education 
(1-6).— Problems  in  agricultural  education;  construction  of  college  curricula,  courses 
of  study,  and  organization  of  college  departments  for  the  training  of  agricultural 
teachers.     Lecture  1  to  6  hours.  Professor  C.  S.  Anderson 

Agr.  Ed.  520v,  520vX.  Scientific  Method  in  the  Study  of  Agricul- 
tural Education  (1-4).— Methods  of  procedure  in  education  investigation  and 
experimentation,  accompanied  by  a  critical  examination  of  studies  made  in  agricul- 
tural education.     Lecture  1  to  4  hours.  Professor  H.  S.  Brunner 

Agr.  Ed.  52 lv,  521vX.  Scientific  Method  in  the  Study  of  Agricul- 
tural Education  (1-4).— Continuation  of  Agr.  Ed.  520v;  emphasis  upon  the 
statistical  techniques  for  students'  individual  problems.  Reports  and  discussions. 
Lecture  1  to  4  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  522v,  522vX.  Field  Studies  in  Agricultural  Education  (1-4). 
—The  organization  and  administration  of  agricultural  education  in  its  local  bearings; 
a  laboratory  course  based  upon  detailed  surveys  of  local  school  conditions.  Lec- 
ture 1  to  4  hours.  Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.     523v,  523vX.     Field  Studies  in  Agricultural  Education  (1-4). 

Professor  H.  S.  Brunner  and  Staff 
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Agr.  Ed.  524v,  524vX.  Annual  Plan  of  Work  (1-3).— A  detailed  study  of 
the  agricultural  education  needs  of  each  student's  community  and  the  outlining  of 
annual  plans  of  work.     Lecture  1  to  3  hours.  Professor  C.  S.  Anderson 

Agr.  Ed.  525v.  Master's  Thesis  (1-6).— Conferences  and  assignments  in 
connection  with  the  preparation  of  the  required  thesis  for  the  degree  of  Master  of 
Science  in  agricultural  education.  Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  530v.  Agricultural  College  Teaching  (3).— Selection  and 
organization  of  subject  matter  for  specific  courses,  methods  of  learning,  teaching 
devices,  the  technique  of  teaching,  and  the  measurements  of  the  results  of  teaching. 
Lecture  3  hours.  Professor  H.  S.  Brunner  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Ed.     416v.     Rural  Education  (3)  Professor  W.  F.  Hall 

Agr.  Ed.     417v,  417vX.     Rural  Education  Survey  (2) 

Professor  H.  S.  Brunner 
Agr.  Ed.     418v,  418vX.     Survey  of  Vocational  Education  in  Agricul- 
ture (1-3)  Professor  H.  S.  Brunner 
Agr.  Ed.     420vf  420vX.     Advanced  Visual  and  Other  Sensory  Aids  in 
Teaching  Agriculture  (1-6)  Professor  D.  R.  McClay 
Agr.  Ed.     421  v.     Objectives  in  Rural  Education  (3) 

Professor  W.  F.  Hall 
Agr.  Ed.     422v,  422vX.     Supervision  of  Vocational  Education  in  Agri- 
culture (1-3)  Professor  D.  R.  McClay 
Agr.  Ed.     434v,  434vX.     Agricultural  Developments  (1-6) 

Professor  H.  S.  Brunner 


AGRICULTURAL  ENGINEERING 

Professor  Ralph  U.  Blasingame,  B.S. 
Head  of  the  Department 

Agr.  Eng.  500.  Advanced  Electro- Agriculture  (2-4).— Considerations 
governing  the  application  and  economic  use  of  electrical  energy  to  the  home  and 
farm;  refrigeration,  air  conditioning,  storage,  and  processing  of  agricultural  products. 
A  student  is  given  a  choice  of  the  type  of  problem  in  which  he  is  most  interested  for 
his  individual  study.     Written  reports. 

Agr.  Eng.  501.  Advanced  Farm  Machinery  (2-4).— Duty  and  maintenance 
cost  of  farm  machinery.     Seminar:     written  reports. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Agr.  Eng.    400.     Agricultural  Engineering  Problems  and  Seminar  (1-7) 
Agr.  Eng.     401a,b,c,dS.     Farm  Mechanics  for  the  Teacher  of  Vocational 

Agriculture  (11^-6) 
Agr.  Eng.     402.     Functional  Design  of  Farm  Structures  (3) 
Agr.  Eng.     405.     Advanced  Farm  Electrification  (3) 
Agr.  Eng.     406.     Advanced  Dairy  Engineering  (3) 
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AGRONOMY 

Professor  Herbert  R.  Albrecht,  M.S.,  Ph.D. 
Head  of  the  Department 

Agro.  501.  Advanced  Soil  Fertility  (4).— Factors  which  determine  soil 
fertility;  special  attention  to  the  diagnoses  of  soil  and  plant  problems  through  field 
appraisal,  laboratory  analyses,  and  plant  symptoms;  the  agronomic  properties  of 
manures,  fertilizers,  and  soil  amendments,  the  influence  of  practices  upon  yield  and 
composition  and  probable  nutritive  value  of  the  crops.  Prerequisites:  Agro.  431, 
Bot.  406.  Professor  F.  G.  Merkle 

Agro.  503.  Agronomy  Seminar  (1).— A  weekly  meeting  where  papers  and 
discussions  will  be  presented  by  students  and  staff  members.  Each  student  will 
present  a  paper  on  some  phase  of  his  major  subject. 

Agro.  506.  Soil  Chemistry  (4).— Analyses  of  the  important  chemical  and 
biochemical  reactions  occurring  in  soils,  the  conditions  which  control  these  reactions 
and  their  importance  in  soil  genesis  and  plant  growth;  laboratory  work  of  the  more 
typical  and  significant  analytical  procedures;  lectures  and  reviews  of  current  litera- 
ture, and  practicum.     Prerequisites:     Agro.  419,  Agr.  Biochem.  417  or  Chem.  20. 

Professor  ].  E.  Steckel 

Agro.  507.  Soil  Physics  (4).— Analyses  of  the  important  physical  and  physi- 
cochemical  properties  and  reactions  occurring  in  soils,  the  conditions  which  control 
these  reactions,  and  their  importance  in  soil  genesis  and  plant  growth;  laboratory 
work  in  the  conduct  of  the  more  typical  and  significant  procedures.  Lectures,  review 
of  current  literature,  and  practicum.  Prerequisites:  Agro.  419,  Agr.  Biochem.  417 
or  Chem.  20,  Phys.  215.  Professor  R.  B.  Alderfer 

Agro.  509.  Genetics  of  Crop  Plants  (3).— The  inheritance  in  crop  plants 
with  particular  reference  to  factor  interaction,  the  genetic  aspects  of  linkage  and 
crossing-over,  quantitative  inheritance,  and  heterosis.     Prerequisite:     Bot.  423. 

Professor  W.  M.  Myers 

Agro.  510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3). 
—Cytogenetics,  including  chromosome  structure  and  behavior,  chromosome  altera- 
tions, polyploidy,  interspecific  hybridization  and  their  applications  to  plant  breeding. 
Prerequisite:     Bot.  505.  Professor  W.  M.  Myers 

Agro.  511.  The  Breeding  of  Farm  Crops  (3).— The  application  of  genetic 
principles  to  the  improvement  of  crop  plants.     Prerequisite:     Hort.  7. 

Agro.  512.  Field  Plot  Technique  (3).— The  design  and  analyses  of  field 
experiments.     Prerequisites:     Math.  8,  Com.  90,  or  Agr.  Ec.  505. 

Agro.  516.  Humus  (2).— The  origin  and  chemical  nature  of  soil  organic 
matter,  its  importance  in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro. 
419,431.  Professor  A.  C.  Richer 

Agro.  517.  Farm  Crops  Ecology  (2).— The  ecological  factors  influencing 
the  distribution  and  production  of  field  crops.  Prerequisites:  Math.  8  or  Bot.  406, 
Com.  90.     Lecture  2  hours.  Professor  L.  L.  Huher 
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Agro.  520.  Special  Soils  Problems  (1-6  per  semester).— Provides  basic  or 
practical  training  in  soil  science  in  addition  to  that  available  in  regular  course  and 
thesis  offerings. 

Agro.  545.  The  Application  of  Statistics  to  Field  Experiments  (3).— 
The  use  of  advanced  statistical  designs  in  planning,  analyzing,  and  interpreting  field 
experiments;  the  application  of  such  phases  as  factorial  designs,  confounding,  lattice 
designs,  combined  experiments,  analysis  of  covariance,  correlation  and  regression. 
Problems  based  on  these  designs  are  assigned.  Prerequisite:  Agro.  512.  Lecture 
3  hours. 

Agro.  550.  Special  Crops  Problems  (1-6  per  semester).— Provides  basic 
or  practical  training  in  crops  science  in  addition  to  that  available  in  regular  course 
and  thesis  offerings. 

Agro.  582.  Seminar  in  Breeding  and  Genetics  of  Farm  Crops  (1-8  per 
semester).— Lecture  1  hour. 

Agro.  583S.  Laboratory  Methods  in  Field  Crops  (3).— Prerequisite: 
Agro.  512. 

Agro.  591.  Thesis  Research  (1-15  per  semester).— Thesis  research  in  the 
various  crops  and  soils  sciences  falling  within  the  program  of  the  department:  soil 
fertility,  soil  chemistry,  soil  physics,  soil  survey,  soil  mineralogy;  plant  breeding, 
pasture  management,  crop  production. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agro.     402.     The  Nature  of  Soil  Minerals  (3) 

Professor  C.  D.  Jeffries 
Agro.     416.     The  Classification  and  Mapping  of  Soils  (4) 

Professor  H.  W.  Highee 
Agro.     419.     Soil  Properties  (5)  Professor  F.  G.  Merkle 

Agro.     422.     Soil  Conservation  (3)  Professor  R.  B.  Alderfer 

Agro.     423.     Meadow  and  Pasture  Management  (3) 
Agro.     431.     Soil  Fertility  and  Management  (3) 

Professor  F.  G.  Merkle 
Agro.     444.     Field  Plot  Technique  (3) 


ANIMAL  HUSBANDRY 

Professor  Franklin  L.  Bentley,  M.S. 
Head  of  the  Department 

A.H.  501.  Pedigree  Study  (1-6).— Research  work  in  breed  study  history, 
and  analytical  study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or 
stud  book.  Professor  W.  L.  Henning 

A.H.  502.  Research  in  Meats  (1-6  per  semester). -Investigational  work 
pertaining  to  methods  of  handling,  cutting,  and  processing  meat  and  meat  products; 
temperatures  and  their  effect  on  tenderness,  rancidity,  and  length  of  storage;  freezer 
storage  of  meat  and  meat  products;  curing;  current  problems  of  the  meat  industry. 
Prerequisite:     A.H.  421.  Professor  P.  T.  Ziegler 
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A.H.  503.  Livestock  Management  (3).— The  handling  of  purebred  herds 
and  flocks;  the  relation  of  the  livestock  breeders  to  the  public  and  methods  of  devel- 
oping purebred  herds  and  flocks  through  careful  breeding. 

Professor  F.  L.  Bentley  and  Staff 

A.H.  504.  Livestock  Health  Problems  (3).— Problems  dealing  with  the 
regulations  governing  the  movement  of  livestock  with  special  reference  to  control 
measures  applicable  to  diseases  and  disease  groups  common  to  men  and  animals. 
Prerequisites:      A.H.  5,  415. 

A.H.  505.  Advanced  Animal  Breeding  (1-5).— Special  problems  in  animal 
genetics  as  applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine. 
Prerequisites:      A.H.  22,  Bot.  22.  Professor  W.  L.  Henning 

A.H.  506.  Research  in  Animal  Husbandry  (2-10  per  semester).— The 
prosecution  of  an  assigned  problem  under  the  guidance  of  an  instructor.  Prere- 
quisites:    A.H.  415,  421;  or  426. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

A.H.     415.     Advanced  Anatomy  and  Physiology  (3) 

A.H.     421.     Advanced  Meat  Studies  (3)  Professor  P.  T.  Ziegler 

A.H.     423.     Advanced  Stock  Judging  (2)  Professor  W.  L.  Henning 

A.H.     424.     Animal  Husbandry  Survey  (1) 

Professor  F.  L.  Bentley  and  Staff 
A.H.     426.     Livestock  Markets  and  Marketing  (3) 

Professors  F.  L.  Bentley,  W.  L.  Henning 
A.H.     428.     Advanced  Animal  Nutrition  (3) 

Professor  F.  L.  Bentley  and  Staff 


ANIMAL  NUTRITION 

Professor  Raymond  W.  Swift,  M.S.,  Ph.D. 
Head  of  the  Department 

An.  Nutr.  500.  Research  in  Animal  Nutrition  (Credit  to  be  arranged). 
—Participation  in  the  research  program  of  the  Department  of  Animal  Nutrition  and 
independent  investigation.  The  available  facilities  make  it  possible  to  accommodate 
only  a  small  number  of  students. 

In  addition  to  this  course,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
An.  Nutr.     401.     Physiology  of  Nutrition  (3)  Professor  Alex  Black 

An.  Nutr.     402.     Physiology  of  Nutrition  (3)        Professor  C.  E.  French 


ARCHITECTURAL  ENGINEERING 

Consult  Professor  Louis  A.  Richardson,  M.S. 

A.E.  502.  Architectual  Engineering  (3-8).— Advanced  structural  design 
in  steel  and  reinforced  concrete.  Lectures  and  class  criticism.  Practicum  and 
seminar.  Professor  L.  A.  Richardson  and  Staff 
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A.E.  503.  Architectural  Engineering  (4-8).— Continuation  of  A.E.  502 
in  which  problems  of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed 
construction  are  studied.     Practicum  and  seminar.  Professor  R.  B.  Fox 

A.E.  504.  Architectural  Engineering  (4-8).— Statically  indeterminate 
stresses  in  steel  and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and 
moment  distribution  methods.     Recitation  and  seminar. 

Professor  L.  A.  Richardson  and  Staff 

A.E.  505.  Architectural  Engineering  (4-8).— Continuation  of  A.E.  504. 
Recitation  and  seminar.  Professor  J.  E.  S'pagnuolo 

A.E.  506.  Architectural  Engineering  Research  (1-15).— The  presenta- 
tion of  an  assigned  problem  under  the  guidance  of  an  instructor. 

Professors  L.  A.  Richardson,  R.  B.  Fox,  J.  E.  S'pagnuolo 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

A.E.     404.     Architectural  Engineering  (4)  Professor  R.  B.  Fox 

Architectural  Engineering  (4)  Professor  L.  A.  Richardson 

Architectural  Engineering  (4)  Professor  R.  B.  Fox 

Architectural  Engineering  (3)  Professor  L.  A.  Richardson 

Architectural  Engineering  (3)  Professor  L.  A.  Richardson 

Architectural  Engineering  (3)  Professor  R.  B.  Fox 


ARCHITECTURE 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department 

Arch.     501.     Architectural  Design  (4-8).— Problems  in  advanced  planning 
and  design,  including  study  of  group  composition.     Practicum  and  seminar. 

Professor  M.  S.  Osborne  and  Staff 

Arch.     502.     Architectural  Research  (2-12).— The  prosecution  of  assigned 
problems  under  the  guidance  of  an  instructor. 

Professor  M.  S.  Osborne  and  Staff 

Arch.     503.     Architectural  History  Research  (3-12).— Original  research 
in  architectural  history.     Seminar  and  written  reports. 

Professor  M.  S.  Osborne  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Arch.     406.     Advanced  Architectural  Design  (7) 

Professor  M.  S.  Osborne  and  Staff 
Arch.     407.     Advanced  Architectural  Design  (7) 

Professor  M.  S.  Osborne  and  Staff 
Arch.     410.     Advanced  Architectural  Design  (2-12) 

Professor  M.  S.  Osborne  and  Staff 
Arch.     421.     Contemporary  Architecture  (3) 

Professors  H.  E.  Dickson,  F.  E.  Hyslop  Jr.,  P.  F.  Norton 
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ART 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department  of  Architecture 

(See  also  courses  in  Art  Education  below.^ 

Art  500.  Art  Research  (2-6).— The  prosecution  of  assigned  problems 
under  the  guidance  of  an  instructor.  Professor  H.  S.  Galhraith 

Art  501.  Italian  Painting  (2-6).— Investigations  in  the  field  of  early 
Italian  painting.     Seminar,  written  reports.  Professor  H.  E.  Dickson 

Art  502.  Medieval  Sculpture  (2-6).— Sculpture  of  Italy  and  France  from 
the  9th  to  the  13th  centuries.     Seminar,  written  reports. 

Professor  H.  E.  Dickson 

Art  503.  Art  History  Research  (3-12).— Original  study  in  some  phase 
of  the  history  of  art;  investigation  of  approved  subjects.  Seminar,  written  reports, 
drawing.     Prerequisite:     a  3-credit  400  course  in  art  history. 

Professor  H.  E.  Dickson  and  Staff 

Art  504.  Seminar:  Art  Literature  and  Iconography  (2-6).— Required 
for  degree  candidates  majoring  in  art  history.  Introduction  to  principles  of  research 
in  fine  arts,  designed  to  familiarize  the  student  with  fundamental  tools  of  scholarship 
in  history  of  art;  problems  of  bibliography  and  material  of  iconography;  frequent 
reports  on  assigned  topics  provide  actual  practice  in  original  research.  Prerequisite: 
a  minimum  of  12  credits  in  history  of  art.     Conference. 

Professor  H.  E.  Dickson  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Art    400S.     Oil  Painting:     Landscape,  Still  Life,  and  Figure  (3-9) 
Comparative  History  and  Appreciation  of  Art  (3) 

Professor  H.  E.  Dickson 
Comparative  History  and  Appreciation  of  Art  (3) 

Professor  H.  E.  Dickson 
Water-Color  Painting:  Landscape,  Still-Life,  and  Figure 
(3)  Professor  A.  W.  Case 

Life  Drawing  (3)  Professor  A.  W.  Case 


ART  EDUCATION 

Consult  Professor  Viktor  Lowenfeld 

Art  Ed.  514.  Functional  Relationships  in  Crafts  (3).— Relationships  of 
material  design  and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of 
different  materials,  periods,  and  cultures.  The  student  will  concentrate  on  one 
particular  field.  Prerequisite:  6  credits  in  crafts  or  3  in  design  and  3  in  advanced 
crafts.     Lecture  2  hours,  practicum  2  hours. 

Art  Ed.  534.  Creative  Art  Activity  for  the  Handicapped  (3).— Specific 
methods  for  development  of  creative  art  activity  with  the  physically,  mentally,  emo- 
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tionally,  and  socially  handicapped,  and  the  adjustive  effect  upon  them.    Prerequisite: 
6  credits  in  art  education  or  6  in  special  education.     Lecture  3  hours. 

Professor  Viktor  Lowenfeld 

Art  Ed.  586.  Research  in  Art  Education  (3-9).— Current  experiments  in 
art  education;  methods  for  evaluating  art  activities  as  they  contribute  to  the  growth 
of  the  child.     Required  of  students  working  for  a  master's  degree  in  art  education. 

Professor  Viktor  Lowenfeld 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Art  Ed.     402.     Methods  of  Teaching  Drawing  in  the  Grades  (2-3) 

Professor  Syhil  Emerson 
Methods  of  Graphics  and  Illustrations  (3) 
Advanced  Crafts  for  Teachers  (3-6) 

Professor  Syhil  Emerson 
Art  Appreciation  in  the  Educational  Program  (2-3) 
Art  in  the  Elementary  School  (2-3) 

Professor  Viktor  Lowenfeld 
Art  in  the  Secondary  School  (2-3) 

Professor  Viktar  Lowenfeld 
Art  Supervision  (3)  Professor  Viktor  Lowenfeld 

86X.     Current  Problems  in  Art  Education  (2-3) 

Professor  Viktor  Lowenfeld 
Mural  Painting  in  Schools  (3) 

Professor  Viktor  Lowenfeld 
Advanced  Mural  Painting  in  Schools  (3) 

Professor  Viktor  Lowenfeld 

BACTERIOLOGY 

Professor  Robert  W.  Stone,  Ph.D. 
Head  of  the  Department 

Bact.  504.  Dairy  Bacteriology  Problems  (2-15).— Research  on  the  micro- 
organisms of  importance  in  dairy  sanitation,  milk  production,  and  manufacture  of 
dairy  products.     Prerequisite:      12  credits  in  bacteriology. 

Bact.  505.  Pathogenic  Bacteriology  and  Immunology  (2-15).— Problems 
on  the  morphological,  cultural,  and  immunological  characteristics  of  pathogenic  bac- 
teria.    Prerequisite:      12  credits  in  bacteriology. 

Bact.  506.  Research  (2-15).— Research  in  bacteriology  for  students  who  are 
doing  their  major  work  in  this  subject  for  the  master's  or  doctor's  degree.  Pre- 
requisite:     12  credits  in  bacteriology. 

Bact.  507.  Bacteriological  Seminar  (1).— Reports  on  current  fields  of  re- 
search. May  be  repeated,  one  additional  credit  for  each  semester's  work.  Pre- 
requisites:    Bact.  8,  412.  Professor  J.  J.  Reid 

Bact.  508.  Physiology  of  Bacteria  (2).— Metabolic  processes  of  bacteria 
as  influenced  by  their  environment;  the  mechanism  of  fermentation  and  respiration 
of  microorganisms.     Prerequisites:     Bact.  412.     Lecture  2  hours. 

Professor  ].  ].  Reid 
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Bact.  508a.  Laboratory  in  Physiology  of  Bacteria  (2).— Laboratory 
work  to  accompany  the  lectures  given  in  Bact.  508.  Prerequisite:  Bact.  412. 
Practicum  6  hours.  Professor  J.  ].  Reid 

Bact.  509.  Fermentation  (2).— The  chemical  action  of  microorganisms  on 
their  environment;  theories  of  carbohydrate  breakdown  and  the  application  of  these 
theories  to  industrial  and  agricultural  fermentations.  Prerequisites:  Bact.  1,  2, 
Chem.  31.     Lecture  2  hours.  Professor  R.  W.  Stone 

Bact.  510.  Methods  and  Analyses  in  Bacterial  Fermentation  (2).— 
Laboratory  procedures  and  problems  in  fermentation  to  accompany  Bact.  509.  Pre- 
requisites: Bact.  1,  2,  Chem.  31.    Practicum  6  hours.  Professor  ].  C.  Garey 

Bact.  511.  Bacteriological  Literature  (2-4).— Assigned  reading  and 
conferences  dealing  with  a  student's  research  problem.  May  be  taken  only  in  those 
instances  where  a  student  is  not  scheduling  Bact.  504,  505,  or  506.  Discussion 
and  written  reports.     Prerequisite:      12  credits  in  bacteriology. 

Bact.  512.  Laboratory  in  Advanced  Bacteriological  Techniques  (2-6). 
—Certain  techniques  used  in  research  including  work  with  single  cell  isolation,  War- 
burg apparatus,  tissue  culture  and  serology.  May  be  repeated  with  credit.  Pre- 
requisite:     12  credits  of  bacteriology.     Practicum  3  hours  per  credit. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Bact.     407.     Bacteriology  Problems  (2-9) 
Immunology  and  Serology  (4) 
Bacteriological  Survey  (1) 
Advanced  Bacteriology  (4) 
Soil  Bacteriology  (4) 
Food  Bacteriology  (4) 
Virology  (4) 

BOTANY 

Professor  Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc. 
Head  of  the  Department 

Bot.  501.  The  Physiology  of  the  Fungi  (3).— The  metabolism  of  the 
fungi,  general  and  special  nutrition,  chemical  composition,  enzymes,  spore  germina- 
tion, toxic  and  stimulating  agencies,  growth  and  tropism,  etc.  Prerequisites:  Bot. 
406,  419,  and,  preferably,  Chem.  32.     Lectures  and  practicum. 

Bot.  502.  The  Ascomycetes  (3).— The  morphology,  life  histories,  taxonomy, 
and  physiology  of  the  ascomycetous  fungi.  Prerequisite:  Bot.  419.  Lectures  and 
practicum. 

Bot.  503.  The  Rusts  and  Smuts  (3).— The  morphology,  life  histories,  taxo- 
nomy, and  phylogeny  of  the  rusts  and  smuts.  Prerequisite:  Bot.  419.  Lectures 
and  practicum.  Professor  F.  D.  Kern 

Bot.  504.  The  Higher  Basidiomycetes  (3).— The  structures,  habits,  taxo- 
nomy, and  relationships  of  the  various  groups  of  higher  basidiomycetes.  Prerequisite: 
Bot.  419.     Lectures  and  practicum. 

Bot.  505.  Cytology  and  Cytogenetics  (3).— Components  of  the  protoplast, 
chromosome  structure  and  cell  division;  meiosis  and  syngamy  in  the  life  cycle;  alter- 
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nation  of  chromosome  phases  in  organisms;  heteroploidy  and  chromosome  aberrations 
such  as  chromosome  fragments,  inversions,  deletions,  duplications,  transpositions,  and 
translocations  and  their  genetic  implications.  The  role  of  chromosomes  in  heredity 
and  breeding.     Prerequisites:     Bot.  22  or  32,  421.  Professor  ].  B.  Hill 

Bot.  506.  Comparative  Anatomy  of  Vascular  Plants  (3).— The  special 
anatomical  features  of  pteridophytes,  gymnosperms,  and  angiosperms.  Prerequisites: 
Bot.  7,  415,  416.     Lectures  and  practicum.  Professor  D.  A.  Krihs 

Bot.  507.  Variation  and  Selection  ( 3). —Variation  and  the  results  of  selec- 
tion in  pure  lines  and  clones  involving  the  collection,  interpretation,  and  analysis  of 
data  by  biometrical  means.  Prerequisites:  Bot.  22  or  32,  423.  Lectures  and 
practicum.  Professor  J.  P.  Kelly 

Bot.  508.  Problems  of  Heredity  (2-6).— Problems  in  genetics  selected  to 
suit  the  needs  and  accomplishments  of  individual  students.  Prerequisites:  Bot.  22 
or  32,  422  or  423.  Professors  J.  B.  Hill,  ].  P.  Kelly 

Bot.  509.  The  Physiology  of  Parisitism  (3).— The  conditions  and  pro- 
cesses of  infection,  diseases,  and  death  in  plants  as  caused  by  parasitic  organisms. 
Prerequisite:     Bot.  10,  11,  or  419.     Lectures  and  practicum. 

Professor  H.  W.  Thurston 

Bot.  510.  Plant  Pathological  Problems  (3-6).— Special  diseases  or  disease 
groups,  such  as  bacterial  or  mosaic  diseases,  etc.  Prerequisite:  Bot.  10  or  11. 
Conferences  and  practicum.  Professor  H.  W.  Thurston 

Bot.  511.  Growth  and  Movement  (2-4).— The  physiology  of  growth  with 
special  reference  to  the  influence  of  external  and  internal  factors  upon  growth,  de- 
velopment, and  movement  of  plants.  Prerequisite:  Bot.  406.  Lecture  2  hours, 
practicum  4  hours.  Professor  H.  W.  Popp 

Bot.  512.  Plant  Metabolism  (2-4).— The  physiological  processes  involved 
in  the  metabolism  of  plants;  alternates  with  Bot.  511.  Prerequisite:  Bot.  406. 
Lecture  2  hours,  practicum  4  hours.  Professor  H.  W.  Popp 

Bot.  514.  Cytotaxonomy  (2).— Relationships  within  and  between  the  groups 
of  plants  as  indicated  by  their  cytological  features;  the  origin  and  relationships  of 
chromosome  numbers,  homoploidy  and  heteroploidy,  hybridization,  apomixis  and 
related  phenomena,  and  the  role  of  these  in  geographic  distribution  and  speciation 
in  the  plant  kingdom.     Prerequisites:     Bot.  414,  505.     Lecture  2  hours. 

Professor  H.  A.  Wahl 

Bot.  515.  Disease  Resistance  and  Its  Inheritance  (2-4).— The  nature 
and  etiology  of  plant  diseases;  disease  resistance  as  a  principle  of  control;  ecology  of 
plant  diseases;  concepts  of  disease  resistance  and  escape;  stability  of  disease  resistance; 
economics  of  control;  special  problems.  Prerequisites:  Bot.  22  or  32,  10.  Lecture 
2  hours,  practicum  3  to  6  hours.  Professors  C.  C.  Wernham,  W.  R.  Mills 

Bot.  517.  The  Fungi  Imperfecti  (3).— The  morphology,  life  histories,  and 
taxonomy  of  the  fungi  imperfecti.  Prerequisite:  Bot.  419.  Lectures  and  prac- 
ticum. 

Bot.  518.  Botanical  Research  (1-15  per  semester).— The  prosecution  of  an 
assigned  problem  under  the  guidance  of  an  instructor. 

Professor  F.  D.  Kern  and  Staff 

Bot.  527aS,  527bS.  Foundations  of  Plant  Biology  (3  per  course).— Cell- 
ular structure  and  organization  with  consideration  of  the  physiological  and  repro- 
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ductive  processes  in  so  far  as  these  form  the  basis  of  plant  life.  Bot.  527a  and  527b 
will  be  offered  in  alternate  years.  In  the  former  emphasis  will  be  on  cellular  struc- 
ture and  physiology,  in  the  latter  on  racial  preservation  and  development  and  rela- 
tionship of  plant  groups.     Prerequisite:     general  biology  or  general  botany  courses. 

Professor  F.  D.  Kern 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 

restrictions  in  force: 

Bot.     406.     Plant  Physiology  (4)  Professor  H.  W.  Popp 

Plant  Anatomy  (3)  Professor  D.  A.  Krihs 

General  Plant  Pathology  (3)  Professor  H.  W.  Thurston 

Plant  Ecology  (3) 
Advanced  Forest  Pathology  (3) 

.     Systematic  Botany  (3)  Professor  H.  A.  Wahl 

.     Systematic  Botany  (3)  Professor  H.  A.  Wahl 

Morphology  of  the  Algae  (3)  Professor  ].  B.  Hill 

Morphology  of  the  Bryophytes  and  Pteridophytes  (3) 

Professor  J.  B.  Hill 
Botanical  Problems  (1-6)  Professor  F.  D.  Kern  and  Staff 

Mycology  (3) 

Morphology  of  the  Seed  Plants  (3)       Professor  A.  R.  Grove 
Botanical  Technique  (3)  Professor  J.  B.  Hill 

Genetic  Phenomena  (3)  Professor  J.  B.  Hill 

Advanced  Genetics  (2-6)  Professors  ].  P.  Kelly,  ].  B.  Hill 

Commercial  Tropical  Woods  (3)  Professor  D.  A.  Krihs 

Genetics,  Eugenics,  and  Evolution  (3) 
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Professor  Edward  C.  Henry,  M.S.,  Cer.E.,  Ph.D. 
Chief  of  the  Division 

Cer.  500.  Ceramics  Seminar  (1  per  semester).— Conferences,  reading,  and 
reports.  Required  of  all  graduate  students  in  ceramics.  Prerequisites:  Chem.  41, 
Phys.  285.     Lecture  1  hour.  Professor  E.  C.  Henry  and  Staff 

Cer.  501.  Ceramics  Research  (1-15  per  semester).— Laboratory  study  on 
special  ceramic  problems.     Practicum  3  to  45  hours. 

Professor  E.  C.  Henry  and  Staff 

Cer.     502.     Heat  Treatment  of  Ceramic  Materials  (2-5). 

Cer.  503.  Constitution  of  Glass  (2-4).— An  advanced  course  on  glass 
dealing  with  the  latest  developments  in  the  structure  of  viscous  liquids  and  trans- 
parent amorphous  solids.     Prerequisite:     Cer.  415.     Lecture  2  hours. 

Professor  Woldemar  Weyl 

Cer.  504.  Research  Instruments  and  Equipment  (2).— Application  of 
fundamental  laws  and  principles  in  research  instruments;  care,  adjustment,  and 
effective  use  of  instruments  and  equipment  (demonstrations).  Prerequisite:  Cer. 
411.     Lecture  2  hours.  Professor  E.  C.  Henry  and  Staff 
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Cer.  505.  Glass  Technology  Research  (1-15  per  semester).— Laboratory 
studies  on  special  problems  concerning  the  properties,  constitution,  and  manufacture 
of  glass.     Prerequisite:     Cer.  415.     Practicum  3  to  45  hours. 

Professor  Woldemar  Weyl  and  Staff 

Cer.  506.  Glass  Technology  Seminar  (1-6).— Group  discussion  of  special 
advanced  topics  concerning  the  properties  and  manufacture  of  glass.  Prerequisite: 
Cer.  415.     Lecture  1  to  6  hours. 

Cer.  507.  Coloring  and  Decolorizing  Glass  (1).— Physical-chemical  con- 
siderations of  the  various  coloring  oxides;  oxidation-reduction  equilibria  pertaining  to 
coloring  and  decolorizing  of  glass.     Prerequisite:     Cer.  415.     Lecture  1  hour. 

Professor  Woldemar  Weyl 

Cer.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes 
(2).— Principles  of  colloidal  activity  applied  to  the  control  of  the  properties  of  clay 
slips,  drilling  fluids,  and  similar  suspensions;  swelling  of  shales  and  bentonites;  col- 
loidal phenomena  associated  with  the  beneficiation  and  use  of  industrial  minerals. 
(In  co-operation  with  the  Petroleum  and  Natural  Gas  staff.)  Prerequisite:  Chem. 
41.     Lecture  2  hours.  Professor  E.  C.  Henry 

Cer.  509.  Silicate  Systems  (3).— Various  binary  and  ternary  silicate  and 
oxide  systems;  reactions  in  the  solid  and  liquid  state;  chemical  and  mineralogical 
aspects  of  the  manufacture,  use,  and  behavior  of  refractories;  slags  as  they  relate  to 
refractories  and  to  metal  melts.     Prerequisite:     Chem.  41.     Lecture  3  hours. 

Cer.  510.  Ceramic  Problems  (1-6  per  semester).— Individual  study  of  an 
advanced  nature  on  a  problem  in  some  branch  of  ceramics,  including  review  of  the 
pertinent  literature  and  a  full  report  of  the  results  of  the  work.  Prerequisite:  Cer. 
411.     Practicum  3  to  18  hours.  Professor  E.  C.  Henry  and  Staff 

Cer.  511.  Selected  Topics  in  Ceramics  (1-3  per  semester).— Intensive 
group  study  of  special  subjects,  such  as  diffusion  in  solids,  viscosity,  and  kinetics  of 
ceramic  processes.     Prerequisites:     Chem.  41,  Phys.  285.     Recitation  1  to  3  hours. 

Professor  E.  C.  Henry  and  Staff 

Cer.  512.  Synthesis  of  Ceramic  Compounds  (3).— Techniques  involved 
in  the  synthesis  of  ceramic  compounds  and  in  the  measurement  of  the  properties  of 
pure  substances  and  ceramic  aggregates;  applications  of  advanced  ceramic  technology 
to  the  control  of  the  phases  formed  in  the  commerc'al  production  of  glass,  white- 
wares,  refractories,  and  cements.  Prerequisites:  Chem.  41,  Cer.  303.  Lecture  2 
hours,  practicum  3  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Cer.     400.     Special  Topics  (1-2) 

Cer.     401.     Ceramic  Bodies  and  Glazes  (3)  Professor  F.  A.  Hummel 

Cer.     402.     Principles  of  Ceramic  Engineering  (3) 

Professor  E.  C.  Henry 
Cer.     403.     Ceramic  Engineering  Processes  and  Equipment  (3) 

Professor  R.  G.  Ehman 
Cer.     404.     Ceramics  Seminar  (1)  Professor  E.  C.  Henry  and  Staff 

Cer.     405.     Ceramic  Research  and  Design  (3) 

Professor  E.  C.  Henry  and  Staff 
Cer.     411.     Theory  of  Ceramic  Processes  (3)  Professor  F.  R.  Matson 

Cer.     413.     Ceramic  Petrography  (3)  Professor  F.  R.  Matson 
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Cer.     415.     Glass  and  Enamels  (3)  Professor  R.  G.  Ehman 

Cer.     416.     Advanced  Glass  Technology  (3) 

Professor  Woldemar  Weyl,  Mr.  G.  E.  Rindone 
Cer.     420.     Refractories  (2)  Mr.  N.  R.  Thielke 

CHEMICAL  ENGINEERING 

Professor  Donald  S.  Cryder,  M.S.,  D.Sc. 
Head  of  the  Department 

Chem.  Eng.  500.  Seminar  in  Chemical  Engineering  (1).— Required  of 
all  graduate  students. 

Chem.  Eng.  510.  Advanced  Heat  Transfer  I  (3).— The  physical  and 
chemical  factors  controlling  the  rate  of  heat  transfer  under  conditions  of  steady  flow. 
Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  511.  Advanced  Heat  Transfer  II  (3).— Flow  of  heat  under 
varying  temperature  conditions.     Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  513.  Diffusion  (2).— The  factors  controlling  diffusional  opera- 
tions such  as  absorption,  extraction,  humidification,  etc.     Lecture  2  hours. 

Professor  F.  L.  Carnahan 

Chem.  Eng.  515.  Distillation  (3).— Commercial  distillation,  equilibrium 
diagrams,  vapor  composition,  stills  and  rectifying  and  stripping  columns.  Lecture  3 
hours.  Professor  F.  L.  Carnahan 

Chem.  Eng.  516.  Economic  Balance  (3).— Problem  work  on  the  design  of 
chemical  engineering  equipment  from  the  economic  standpoint.     Lecture  3  hours. 

Professor  M.  R.  Cannon 

Chem.  Eng.  518.  Chemical  Engineering  Design  (3).— Complicated  exam- 
ples are  discussed  and  worked  out.  Several  different  unit  operations  will  be  com- 
bined for  the  design  of  a  complete  installation.     Lecture  3  hours. 

Professor  D.  S.  Cryder 

Chem.  Eng.  519.  Chemistry  of  Combustion  (3).— The  physical  and 
chemical  characteristics  of  combustion  and  their  influence  on  plant  scale  equipment. 
Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  524.  Chemical  Engineering,  Application  of  Thermody- 
namics (3).— Elements  of  thermochemistry  and  thermodynamics  of  greatest  impor- 
tance in  chemical  engineering.     Lecture  3  hours.  Professor  M.  R.  Cannon 

*Chem.  Eng.  580.  Research  in  Petroleum  Refining  (3-15).— Charge  will 
be  made  for  supplies  consumed  and  breakage  of  equipment. 

Professors  M.  R.  Fenske,  F.  L.  Carnahan,  Dorothy  Quiggle 

+Chem.  Eng.  599.  Research  in  Chemical  Engineering  (1-15).— Charge 
will  be  made  for  supplies  consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Chem.  Eng.     402.     Chemical  Engineering  (4) 

Professor  F.  L.  Carnahan 
Chem.  Eng.     403.     Chemical  Engineering  (4) 

Professor  F.  L.  Carnahan 

*  Credits  to  be  arranged,  3  to  1 5  per  semester. 
t  Credits  to  be  arranged,  1  to  1 5  per  semester. 
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Chem.  Eng.     421.  Petroleum  Products  (4).— Breakage  ticket  $3. 

Professors  F.  L.  Carnahan,  D.  S.  Cryder,  M.  R.  Cannon 

Chem.  Eng.     422.  Motor  Fuels   (2)                          Professor  F.  L.  Carnahan 

Chem.  Eng.     423.  Lubricants   (2)                               Professor  F.L.  Carnahan 

Chem.  Eng.     425.  Standard  Tests  of  Petroleum  and  Its  Products  (1) 

—Breakage  ticket  $2.  Professors  F.  L.  Carnahan,  D.  S.  Cryder,  M.  R.  Cannon 


CHEMISTRY 

Professor  Grover  C  Chandlee,  M.A.,  M.S.,  Ph.D.,  D.Sc. 
Head  of  the  Department 

Chem.     500.     Seminar  in  Inorganic,  Micro,  and  Textile  Chemistry  (1) 

Chem.     501.     Seminar  in  Physical  Chemistry  (1) 

Chem.     502.     Seminar  in  Organic  Chemistry  (1) 

Chem.  515.  Inorganic  Chemistry  (2).— Adapted  to  the  need  of  those  doing 
research  work  in  inorganic  chemistry.     Lecture  2  hours. 

Professor  A.  H.  Holtzinger 

Chem.  525.  Theories  Underlying  Analytical  Chemistry  (2).— Lecture 
2  hours.  Professor  ].  R.  Hayes 

Chem.  531.  Special  Topics  in  Organic  Chemistry  (3).— May  be  taken 
for  credit  for  four  successive  semesters.     Lecture  3  hours. 

Chem.  532.  Organic  Nitrogen  Compounds  (3).  The  chemistry  of  the 
organic  compounds  containing  nitrogen  in  its  various  states  of  combination;  esters  of 
oxyacids  of  nitrogen,  amines,  amides,  iminoesters,  hydroxylamines,  hydroxamic  acids, 
oxines,  nitrosocompounds,  diazo  and  azocompounds,  pseudo-bases;  stereochemistry  of 
nitrogen,  application  of  modern  theories  of  molecular  structure  to  the  constitution  of 
organic  nitrogen  compounds.     Lecture  3  hours.  Professor  J.  G.  Aston 

Chem.  533.  Terpenes  (3).— The  terpenes  and  their  more  important  deriva- 
tives with  special  reference  to  the  application  of  the  principles  of  aliphatic  chem- 
istry.    Lecture  3  hours. 

Chem.  534.  Theoretical  Organic  Chemistry  (3).— Application  of  mod- 
ern theories  of  atomic  and  molecular  structure  to  organic  chemistry;  resonance  in 
organic  compounds;  interpretation  of  physical  properties  and  application  to  structure 
proof;  theory  of  rates  of  chemical  reactions  as  applied  to  organic  chemistry— represen- 
tative examples;  equilibrium  properties  as  a  limiting  consideration.     Lecture  3  hours. 

Professor  ].  G.  Aston 

Chem.  535.  Organic  Chemistry  (3).— Adapted  to  the  needs  of  those  doing 
research  work  in  organic  chemistry.     Lecture  3  hours.  Professor  H.  D.  Zook 

Chem.  536.  Organic  Chemistry  (3).— Continuation  of  Chem.  535.  Lec- 
ture 3  hours.  Professor  H.  D.  Zook 

Chem.  538.  Organic  Chemistry  (3).— A  survey  of  organic  chemistry  ar- 
ranged primarily  for  graduate  students  majoring  in  fields  other  than  organic  chem- 
istry.    Lecture  3  hours.  Professor  C.  I.  Noll 
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Chem.  539.  Stereochemistry  (3).— A  comprehensive  treatment  of  the  prin- 
ciples of  stereochemistry  as  applied  to  organic  compounds.     Lecture  3  hours. 

Professor  T.  S.  Oakwood 

Chem.  541.  Phase  Rule  (3).— The  phase  rule  and  its  applications.  Lecture 
3  hours.     Given  1950-51  and  in  alternate  years  thereafter.     Professor  A.  ].  Currier 

Chem.  542.  Colloids  (3).— The  physics  and  chemistry  of  surfaces  and  their 
resulting  colloid  properties.     Methods  of  preparing  colloids.     Lecture  3  hours. 

Professor  W.  P.  Davey 

Chem.  543.  Rheology  of  Colloids  (3).— Continuation  of  Chem.  542. 
Rheology,  especially  as  applied  to  colloids  and  similar  substances.  Lecture  3  hours. 

Professor  W.  P.  Davey 

Chem.  544.  Chemical  Thermodynamics  (3).— Development  of  thermo- 
dynamic theory  with  special  reference  to  common  physical  changes  and  chemical 
reactions.     Prerequisite:     Chem.  441  or  562.     Lecture  3  hours. 

Professor  J.  G.  Aston 

Chem.  545.  Chemical  Thermodynamics  and  Introductory  Statistical 
Mechanics  (3).— Continuation  of  Chem.  544  including  the  calculation  of  thermo- 
dynamic properties  from  molecular  and  spectroscopic  data.  Prerequisite:  Chem. 
544.     Lecture  3  hours.  Professor  ].  G.  Aston 

Chem.  546.  Quantum  Chemistry  (3).— Theory  of  energy  levels  in  atoms 
and  molecules  from  the  standpoint  of  wave  mechanics  with  specific  emphasis  on  the 
portion  of  the  subject  applying  to  common  chemical  systems.  Prerequisite:  Chem. 
441  or  562.     Lecture  3  hours.     Given  alternate  years  only.       Professor  J.  G.  Aston 

Chem.  547.  Statistical  Mechanics  (3).— The  properties  of  matter  at 
equilibrium  developed  on  the  basis  of  the  energy  levels  of  molecules  and  statistical 
mechanical  theory;  calculation  of  heat  capacity,  entropy  and  free  energy  of  gases, 
crystals,  etc.  Prerequisite:  Chem.  546.  Lecture  3  hours.  Given  alternate  years 
only.  Professor  ].  G.  Aston 

Chem.  548.  Catalysis  (3).— The  theory  of  catalysis  and  its  application  to 
industry.     Lecture  3  hours.     Given  1949-50  and  in  alternate  years  thereafter. 

Professor  A.  J.  Currier 

*Chem.  550.  Research  in  the  Chemistry  of  Textiles  (1-15).— Charge 
will  be  made  for  supplies  consumed  and  breakage  of  equipment. 

Professor  P.  B.  Mack 

Chem.  561.  Chemical  Principles  (3).— A  mathematical  treatment  of  the 
classical  principles  of  chemistry;  their  application  to  problems.  Required  of  all 
graduate  students.  Prerequisites:  Chem.  41,  Math.  11,  Phys.  285.  A  course  in 
organic  chemistry  is  recommended.     Lecture  3  hours.  Professor  ].  G.  Aston 

Chem.  562.  Chemical  Principles  (3).— Continuation  of  Chem.  561.  Re- 
quired of  all  graduate  students.     Lecture  3  hours.  Professor  ].  G.  Aston 

Chem.  563.  Chemical  Kinetics  (3).— The  theory  and  measurement  of  the 
rates  of  chemical  reactions;  the  mechanism  of  chemical  reactions.     Lecture  3  hours. 

Professor  J.  H.  Simons 

Chem.  564.  Chemical  Kinetics  (3).— Continuation  of  Chem.  563  but 
including  the  theory  and  measurement  of  photochemical  reactions.     Lecture  3  hours. 

Professor  ].  H.  Simons 

*  Credits  to  be  arranged,  1-15  per  semester. 
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Chem.  565.  Atomic  and  Molecular  Structure  (3).— The  structure  of 
chemical  species  and  the  correlation  of  experimentally  determined  properties  by 
structural  theory.     Lecture  3  hours.  Professor  J.  H.  Simons 

Chem.  566.  Atomic  and  Molecular  Structure  ( 3). —Continuation  of 
Chem.  565.     Lecture  3  hours.  Professor  J.  H.  Simons 

Chem.  567.  Advanced  Theoretical  Chemistry  (3).— Modern  and  current 
theories  of  the  properties  of  chemical  substances  and  their  applications  to  chemical 
problems;  the  construction  of  chemical  theory.     Lecture  3  hours. 

Professor  J.  H.  Simons 

Chem.  568.  Advanced  Theoretical  Chemistry  ( 3). —Continuation  of 
Chem.  567.     Lecture  3  hours.  Professor  J.  H.  Simons 

*Chem.  580.  Research  in  Petroleum  Refining  (1-15).— Charge  will  be 
made  for  supplies  consumed  and  breakage  of  equipment. 

Professor  M.  R.  Venske 

*Chem.  599.  Research  in  Chemistry  (1-15).— Charge  will  be  made  for 
supplies  consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Chem.     400.     Chemical  Literature  (1)  Miss  M.  L.  Jackson 

Chem.     426.     Advanced  Qualitative  and  Quantitative  Analysis   (5).— 

Breakage  ticket  $10.  Professor  T.  W.  Mason 

Chem.     434.     Quantitative  Organic  Analysis  (3-5).— Breakage  ticket  $10 

for  3  credits,  $12  for  4  or  5  credits.  Professor  R.  W.  Higgins 

Chem.     435.     Organic    Preparations    and   Laboratory    Methods    (3-5).— 

Breakage  ticket  $10  for  3  credits,  $12  for  4  or  5  credits. 

Professor  R.  W.  Higgins 
Chem.     436.     Organic  Chemistry  of  Natural  Products  (3) 

Professor  J.  G.  Aston 
Chem.     437.     Qualitative  Organic  Analysis  (3).— Breakage  ticket  $4. 

Professor  J.  H.  Olewine 
Chem.     438.     Introduction  to  Research  in  Organic  Chemistry  (2-5).— 
Breakage  ticket  $10  for  2  or  3  credits,  $12  for  4  or  5  credits. 

Professor  R.  W.  Higgins 
Advanced  Physical  Chemistry  (3) 

Professor  A.  W.  Hutchison 
Advanced  Physical  Chemistry  (3) 

Professor  A.  W.  Hutchison 
Colloid  Chemistry  (3).— Breakage  ticket  $3. 

Professor  A.  W.  Hutchison 
i.     Recent  Advances  in  Textile  Chemistry  (1-8) 
Chemical  Microscopy  (3).— Breakage  ticket  $2. 

Professor  M.  L.  Willard 
Advanced  Chemical  Microscopy  (3).— Breakage  ticket  $2. 

Professor  M.  L.  Willard 
Quantitative  Organic  Microanalysis  (3).— Breakage  ticket 

Professor  G.  H.  Fleming 
Textile  Microscopy  (3).— Breakage  ticket  $2. 

Professor  M.  L.  Willard 


Chem. 

440. 

Chem. 

441. 

Chem. 

448. 

Chem. 
Chem. 

453a 
470. 

Chem. 

471. 

Chem. 
$2. 

Chem. 

472. 
473. 

*  Credits  to  be  arranged,  1-15  per  semester. 
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Chem. 

$2. 

Chem. 
ticket  $2. 

Chem. 


474. 
475. 
476. 
477. 


Quantitative  Organic  Microanalysis   (3).— Breakage  ticket 

Professor  G.  H.  Fleming 
Introduction    to    Chemical    Spectroscopy    (3).— Breakage 


Microscopic  Microtechnique  (3).— Breakage  ticket  $2. 

Professor  M.  L.  Willard 
Chem.     477.     Paper  Microscopy  (3).— Breakage  ticket  $2. 

Professor  M.  L.  Willard 
tCHEM.     490.     Organic  Chemistry  (5).— Breakage  ticket  $4. 

Professor  J.  H.  Olewine 
tCHEM.     491.     Organic  Chemistry  (5).— Breakage  ticket  $12. 

Professor  J.  H.  Olewine 
IChem.     492a.     Advanced  General  Chemistry  (3).— Breakage  ticket  $3. 

Professor  A.  J.  Currier 
IChem.     492b.     Advanced  General  Chemistry  (3).— Breakage  ticket  $3. 

Professor  A.  ].  Currier 
IChem.     495.     Experimental  Problems  in  Chemistry  (3  or  6).— Breakage 
ticket  $10  for  3  credits,  $12  for  6  credits.  Professor  A.  ].  Currier 

IChem.     496.     General  Physical  Chemistry   (3) 

Professor  A.  W.  Hutchison 
tCHEM.     497.     General  Physical  Chemistry   (2) 

Professor  A.  W.  Hutchison 
IChem.     498.     Physicochemical  Measurements  (1).— Breakage  ticket  $6. 

Professor  A.  W.  Hutchison 
IChem.     499.     Physicochemical  Measurements  (1).— Breakage  ticket  $6. 

Professor  A.  W.  Hutchison 


CIVIL  ENGINEERING 

Professor  Benjamin  A.  Whisler,  M.S. 
Head  of  the  Department 


Sc.D. 


C.E.  500.  Seminar  in  Civil  Engineering  (1-6).— Reports  on  researches  and 
special  topics.     Course  may  be  continued  in  subsequent  semesters. 

C.E.  521.  Transport  Planning  and  Design  (2-6).— The  functional  plan- 
ning and  design  of  transportation  facilities.  Basic  principles  and  engineering  tech- 
niques are  applied  to  selected  problems  in  airways,  highways,  pipe  lines,  railways, 
waterways.     Prerequisite  or  concurrent:     C.E.  51,  421,  422,  or  481. 

C.E.  522.  Transport  Operation  and  Maintenance  (2-6).— Engineering 
problems  in  the  operation,  maintenance,  and  administration  of  transportation  facili- 
ties. Problems  are  selected  from  airways,  highways,  pipe  lines,  railways,  waterways. 
Prerequisite  or  concurrent:     C.E.  51,  421,  422,  or  481. 

C.E.  540.  Advanced  Structural  Analysis  (2-4).— Geometry  of  flexure; 
deflections;  analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Pre- 
requisite:    C.E.  40.     Lecture  3  hours. 

C.E.  541.  Advanced  Structural  Analysis  (2-4).— Truss  deflections,  analy- 
sis of  trusses  with  redundant  members,  continuous  trusses,  framed  arches;  influence 
lines;  secondary  stresses;  wind  stresses;  space  framework;  suspension  bridges.  Pre- 
requisite:    C.E.  40. 

t  Candidates  for  the  M.Ed,  degree. 
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C.E.  542.  Foundations  and  Soil  Mechanics  (2-5).— Physical  tests,  classi- 
fication, stress  distribution,  consolidation,  shearing  resistance,  seepage,  and  permea- 
bility of  soils,  with  applications  to  foundation  design,  stability  of  embankment, 
retaining  walls,  etc.;  foundation  construction.  Prerequisite:  Mchs.  13.  Lecture  1 
hour  minimum,  practicum  3  hours  minimum. 

C.E.  543.  Structural  Engineering  Projects  (3-10).— Investigation  or 
design  projects  in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite 
or  concurrent:     C.E.  441,  442. 

C.E.  544.  Advanced  Structural  Design  (2-4).— Plain  and  reinforced  con- 
crete design  as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams; 
prestressed  concrete.     Prerequisite:     C.E.  42,  442. 

C.E.  545.  Advanced  Structural  Design  (2-4).— Structural  steel  design  as 
applied  to  riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber 
design.     Prerequisite:     C.E.  41.     Lecture  3  hours. 

C.E.  546.  Structural  Data  as  Basis  for  Design  Specifications  (2).— 
Critical  study  of  experimental  data  and  design  specifications  for  steel  and  reinforced 
concrete.     Prerequisites:     C.E.  41,  42.     Lecture  2  hours. 

C.E.  550.  Engineering  Construction  (2-4).— Construction  methods  applied 
to  foundations,  buildings,  bridges,  and  other  civil  engineering  construction  work. 
Prerequisites:     C.E.  41,  42. 

C.E.  560.  Theory  of  Models  (2).— The  theory  of  models  with  special  em- 
phasis on  laboratory  methods  in  problems  in  hydraulics  and  fluid  mechanics. 

C.E.  561.  Hydrologic  Investigations  (2-4).— Application  of  hydrologic 
principles  and  design  techniques  to  a  project  selected  from  such  fields  as  flood  control, 
water  power,  and  water  supply.     Prerequisite:     C.E.  51. 

C.E.  562.  Technical  Fluid  Mechanics  (2-6).— Analysis  of  two  and  three 
dimensional  flow  of  fluids;  analogical  methods;  flow  through  porous  media;  transpor- 
tation of  silt  and  detritus.  Prerequisite:  C.E.  61.  Prerequisite  or  concurrent: 
Math.  431. 

C.E.  563.  Advanced  Independent  Studies  in  Hydraulics  or  Hydrology 
(3-6).— Advanced  investigation  of  an  approved  project  in  hydraulics  or  hydrology. 
Prerequisite:     C.E.  462.     Lecture  1  hour  minimum,  practicum  6  hours  minimum. 

C.E.  564.  Hydraulic  Engineering  Design  (2-6).— Design  and  analysis  of 
selected  units  of  a  typical  hydraulic  engineering  project.     Prerequisite:     C.E.  462. 

C.E.  565.  River  Hydraulics  and  Flood  Control  (2-5).— Advanced  theory 
of  open  channel  flow  with  application  to  channels;  backwater  studies;  methods  of 
flood  control;  design  problems  of  structures  in  flood  control  districts.  Prerequisites: 
C.E.  51,  462.     Lecture  2  hours  minimum. 

C.E.  571.  Water  Purification  and  Softening  (2-6).— The  principal 
methods  of  softening  and  purifying  water  for  potable  and  commercial  purposes.  Pre- 
requisite:    C.E.  471. 

C.E.  572.  Sewage  Disposal  (2-6).— Methods  of  disposal  of  sewage  by  dilu- 
tion, tank  treatment,  oxidation  processes,  etc.     Prerequisite:     C.E.  472. 

C.E.  573.  Sanitary  Engineering  Projects  (j- 10). —Investigation  of  prob- 
lems in  water,  sewage,  and  wastes  treatment.     Prerequisite:     C.E.  472. 
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C.E.  575.  Industrial  Waste  Treatment  and  Disposal  (2-5).— Industrial 
waste  disposal  problems;  sanitary  analyses  and  characteristics  of  industrial  wastes; 
stream  pollution  and  the  factors  involved  in  the  self-purification  of  streams.  Pre- 
requisite:    C.E.  472.     Lecture  2  hours  minimum,  practicum  3  hours  minimum. 

C.E.  576.  Water  Treatment  Plant  Design  (3-6).— Design  of  works  con- 
nected with  the  treatment  of  water  for  potable,  commercial,  and  industrial  purposes. 
Prerequisite:     C.E.  70.     Lecture  2  hours  minimum,  practicum  3  hours  minimum. 

C.E.  577.  Sewage  Treatment  Plant  Design  (3-6).— Design  of  work  con- 
nected with  the  treatment  and  disposal  of  sewage  and/or  trade  wastes.  Prerequisite: 
C.E.  71.     Lecture  2  hours  minimum,  practicum  3  hours  minimum. 

In  addition  to  these  courses,  the  following  may  he  taken  for  gradute  credit  under  the 
restrictions  in  force: 

C.E.     401a,b,c,d.     Civil  Engineering  Projects  (2-12) 
Advanced  Photogrammetry  (3) 
Highways  and  Streets  (3) 
Railroads  (3) 

Statically  Indeterminate  Structures  (3) 
Statically  Indeterminate  Structures  (3) 
Photoelasticity  and  Model  Analysis  (3) 
Advanced  Soil  Mechanics  (3) 
Advanced  Hydrology  (3) 
Advanced  Hydraulics  (3) 
Municipal  and  Rural  Sanitation  (3) 
Sewage  and  Industrial  Wastes  Treatment  (3) 
Sanitary  Engineering  Problems  (4) 
Advanced  Sanitary  Engineering  Problems  (3) 
Municipal  Planning  and  Zoning  (3) 
Municipal  Engineering  and  Management  (3) 


COMMERCE 

Professor  Carl  W.  Hasek,  M.A.,  Ph.D. 
Head  of  the  Department  of  Economics 

Com.  500.  Case  Studies  in  Business  Administration  (3).— Case  studies 
of  business  and  management  policy  with  respect  to  procurement,  production,  selling, 
finance,  accounting,  relations  with  government,  labor,  and  the  public.  Prerequisite: 
Com.  401.     Lecture  3  hours. 

Com.  505.  Problems  of  Corporation  Finance  (3).— The  more  important 
current  problems  of  corporate  financial  policy,  particularly  problems  of  promotion, 
capitalization,  security  issue,  valuation,  administration  of  income,  expansion,  reor- 
ganization, and  government  control  of  policy.  Prerequisites:  Com.  5,  41.  Lec- 
ture 3  hours.  Professor  G.  L.  Leffler 

Com.  510.  Interbank  Relations  (3).— Local  clearings,  out-of-town  collec- 
tions, correspondent  banking,  branch  and  group  banking,  Federal  Reserve  relations 
with  member  and  nonmember  banks.     Prerequisite:     Com.  410.     Lecture  3  hours. 

Professor  D.  H.  McKinley 


C.E. 

412. 

C.E. 

421. 

C.E. 

422. 

C.E. 

441. 

C.E. 

442. 

C.E. 

443. 

C.E. 

444. 

C.E. 

451. 

C.E. 

462. 

C.E. 

471. 

C.E. 

472. 

C.E. 

473. 

C.E. 

474. 

C.E. 

481. 

C.E. 

482. 
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Com.  515.  Transportation  Rates  and  Business  (3).— Rate  making  and 
rate  changes  and  their  effects  on  business  location  and  development.  Prerequisite: 
Com.  15.     Lecture  3  hours.  Professor  R.  H.  Waters 

Com.  517.  International  Business  Practices  (3).— Practices  of  exporters 
and  importers  dealing  in  commodities  traded  in  world  markets  under  competition, 
monopoly,  or  governmental  control.     Prerequisite:     Com.  17.     Lecture  3  hours. 

Professor  W.  M.  Hench 

Com.  524.  Marketing  Policies  (3).— Major  problems  of  sales  planning, 
organization,  control,  and  supervision;  current  trends  in  merchandising  policies  of 
manufacturers;  selection  and  training  of  salesmen,  preparation  of  selling  methods, 
sales  budgets  and  sales  quotas.     Prerequisite:     Com.  424.     Lecture  3  hours. 

Professor  ].  R.  Hilgert 

Com.  525.  Case  Studies  in  Insurance  (3).— An  analysis  of  management's 
insurance  problems,  such  as  the  feasibility  of  self-insurance;  proper  allocation  of 
insurance  premiums  and  coverage  in  selected  industries,  etc.  Prerequisite:  Com. 
25;  33  or  34.     Lecture  3  hours.  Professor  R.  H.  Wherry 

Com.  530.  C.P.A.  Law  Review  (3).— Business  law  affecting  accounting; 
impact  of  state  and  federal  laws  affecting  accounting  and  business  practice;  review 
of  current  legislation.     Prerequisite:     Com.  430.     Lecture  3  hours. 

Professor  S.  C.  Tanner 

Com.  548.  Accounting  Systems  (3). —Principles  of  system  design  including 
practical  application  to  special  businesses,  such  as  financial  institutions,  department 
stores,  public  utilities,  etc.     Prerequisite:     Com.  442.     Lecture  3  hours. 

Professor  C.  ].  Rowland 

Com.  550.  Real  Estate  Proelems  (3).— Analysis  of  current  real  estate 
problems  and  practices  for  the  broker,  the  business  man,  and  the  property  owner; 
appraisal  methods;  property  management;  housing,  and  the  legal,  financial,  economic, 
and  social  aspects  of  the  real  estate  field.  Prerequisite:  Com.  50.  Lecture  3 
hours.  Mr.  B.  B.  Lethhridge 

Com.  560.  Proelems  of  Business  Location  (3).— The  economic  relation- 
ship of  such  factors  as  climate,  resources,  population,  transportation  and  markets,  and 
the  location  of  enterprise.     Prerequisite:     Com.  60.     Lecture  3  hours. 

Professor  G.  F.  Mitch 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Com.     401.     Purchasing  (3)  Professor  F.  A.  Babione 

Com.     402.     Controllership  (3)  Professor  G.  A.  Tefft 

Com.     405.     Analysis  of  Financial  Statements  (3) 

Professor  F.  H.  Cook 
Com.     410.     Bank  Management  (3)  Professor  D.  H.  McKinley 

Com.     415.     Regulation  of  Transport  Carriers  (3) 

Professor  R.  H.  Waters 
Com.     417.     Foreign  Markets  (3)  Professor  W.  M.  Hench 

Com.     424.     Marketing  Research  (3)  Professor  ].  R.  Hilgert 

Com.     425.     Insurance  Agency  Management  (3) 

Professor  R.  H.  Wherry 
Com.     428.     Retail  Advertising  and  Store  Promotion  (3) 

Professor  F.  A.  Babione 
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Com.  430.  Advanced  Business  Law  (3)  Professor  S.  C.  Tanner 

Com.  442.  Advanced  Accounting  (3)  Professor  C.  /.  Rowland 

Com.  444.  Budgetary  Control  (3) 

Com.  448.  C.P.A.  Review  Course  (3)  Professor  C.  J.  Rowland 

Com.  450.  Housing  and  Community  Development  (3) 

Mr.  B.  B.  Lethhridge 

Com.  460.  American  Indusrties  (3)  Professor  G.  F.  Mitch 


DAIRY  HUSBANDRY 

Professor  Donald  V.  Josephson,  M.S.,  Ph.D. 

Head  of  the  Department 

D.H.  501.  Butter  and  Cheese  (1-6).— The  manufacture  and  handling  of 
butter  and  cheese.     Prerequisites:     D.H.  10,  23,  Bact.  8,  Agr.  Biochem.  403. 

Professor  C.  D.  Dahle 

D.H.  502.  Condensed  Milk  and  Milk  Powder  (1-6).— The  condensing  and 
drying  of  milk.     Prerequisites:     D.H.  10,  26,  Bact.  8,  Agr.  Biochem.  403. 

Professor  F.  J.  Doan 

D.H.  503.  Public  Milk  Problems  (1-6).— The  handling  of  milk  in  modern 
plants.     Prerequisites:     D.H.  11,  Bact.  8,  Agr.  Biochem.  403. 

Professor  F.  ].  Doan 

D.H.  504.  Ice  Cream  Manufacture  (1-6).— The  manufacture  of  ice  cream, 
ices,  and  other  frozen  milk  products.  Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Bio- 
chem. 403.  Professor  C.  D.  Dahle 

D.H.  505.  Dairy  Plant  Economics  (1-6).— The  economic  factors  involved 
in  creamery  operation  and  management.    Prerequistes :    D.H.  7,  11. 

Professor  C.  D.  Dahle 

D.H.  506.  Dairy  Cattle  Breeding  (1-6).— The  improvement  of  dairy  cattle, 
including  methods  of  sire  evaluation,  systems  of  breeding,  and  the  development  of 
breeding  programs.     Prerequisite:     D.H.  30.  Professor  J.  O.  Almquist 

D.H.  507.  Dairy  Cattle  Management  (1-6).— The  management  of  dairy 
catde.     Prerequisite:     D.H.  27.  Professor  A.  L.  Beam  and  Staff 

D.H.  508.  Dairy  Seminar  (1-6).— The  preparation  and  presentation  of  a 
paper  on  an  assigned  subject.  Professor  D.  V.  Josephson  and  Staff 

D.H.  509.  Testing  Dairy  Products  (1-6).— The  constituents  of  dairy  prod- 
ucts.    Prerequisites:     D.H.  10,  11,  Bact.  8,  Agr.  Biochem.  403. 

Professor  W.  D.  Swope 

D.H.  510.  Dairy  Cattle  Feeding  (1-6).— The  application  of  fundamental 
research  in  animal  nutrition  to  the  feeding  of  dairy  catde.  Prerequisites:  D.H. 
1,  2.9.  Professors  A.  L.  Beam,  P.  S.  Williams 

D.H.  511.  Dairy  Cattle  Nutrition  (1-6).— The  nutritional  requirements 
of  dairy  cattle.     Prerequisites:     An.  Nutr.  401,  402. 

Professor  C.  B.  Knodt  and  Staff 

D.H.  512.  Advanced  Studies  in  Milk  Secretion  (1-6).— The  physiology 
of  milk  secretion.     Prerequisite:     D.H.  427.  Professor  C  B.  Knodt 
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D.H.  513.  Dairy  Cattle  Selection  (1-6).— Breed  history,  pedigrees,  selec- 
tion and  judging  of  dairy  catde.     Prerequisites:     D.H.  1,  30. 

Professor  C.  B.  Knodt  and  Staff 

D.H.  514.  Advanced  Reproductive  and  Endocrine  Physiology  (2-3).— 
The  physiology  of  reproduction  and  endocrine  physiology  of  mammals.  Prere- 
quisites:    A.H.  415,  D.H.  431.     Given  in  alternate  years. 

Professor  J.  O.  Almquist 

D.H.  515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals 
(1-6).— The  reproduction  of  farm  animals.     Prerequisite:     D.H.  514. 

Professor  ].  O.  Almquist 

D.H.  516.  Artificial  Breeding  of  Farm  Animals  (1-6).— Prerequisite: 
D.H.  431.  Professor  ].  O.  Almquist 

D.H.  517.  Dairy  Husbandry  Literature  (1-6).— The  review  and  reporting 
of  dairy  literature.  Professor  D.  V.  Josephson  and  Staff 

D.H.     518.     Thesis  (1-15)  Professor  D.  V.  Josephson  and  Staff 

D.H.     519.     Research  in  Dairy  Production  (1-15  per  semester) 

Professor  D.  V.  Joscphson  and  Staff 

D.H.     520.     Research  in  Dairy  Manufacturing  (1-15  per  semester) 

Professor  D.  V.  Josephson  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
D.H.     418.     Dairy  Survey  (1)  Professor  D.  V.  Josephson 

D.H.     421.     Dairy  Manufacturing  Problems  (1-6) 

Professors  C.  D.  Dahle,  F.  J.  Doan,  and  Staff 
Milk  Secretion  (3)  Professor  C.  B.  Knodt 

Dairy  Production  Problems  (1-3) 

Professor  A.  L.  Beam  and  Staff 
Testing  Dairy  Products  (1-6) 

Professor  W.  D.  Swope  and  Staff 
Technical  Control  of  Dairy  Products  (4) 

Messrs.  N.  A.  Perry,  G.  H.  Watrous  Jr. 
Physiology  of  Reproduction  in  Farm  Animals  (3) 

Professor  ].  O.  Almquist 

DRAMATICS 

Consult  Professor  Arthur  C.  Cloetingh,  M.A. 

Dram.  501.  Problems  of  Production  (3-6).— Seminar  in  problems  of  pro- 
duction with  particular  stress  on  direction.  Students  will  direct  plays  under  staff 
supervision.  Professor  R.  D.  Reifsneider 

Dram.  502.  Graduate  Seminar  in  the  Technical  Problems  of  Dra- 
matic Production  (3).— Prerequisite:     Dram.   11.  Professor  A.  C.  Cloetingh 

Dram.  503.  Art  of  Dramatic  Lighting  (3).— Graduate  seminar  in  stage 
lighting;  advanced  study  in  the  theory  of  lighting  as  used  for  dramatic  effectiveness. 
Practical  work  required  of  each  student.     Prerequisite:     Dram.  12. 

Professor  W.  S.  Smith 


D.H. 
D.H. 

427. 
428. 

D.H. 

429. 

D.H. 

430. 

D.H. 

431. 
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Dram.     504.     Graduate    Seminar   in   Styles    of   Acting   and   Directing 
(3).— Practical  work  required  of  each  student.  Professor  A.  C.  Cloetingh 

Dram.     506.     Evaluation  and  Appreciation  of  Modern  Dramatic  Enter- 
tainment (3).— Prerequisites:     Dram.  1,  61.  Professor  A.  C.  Cloetingh 

Dram.     507.     Seminar  in  Fundamental  Theories  of  Theater  and  Drama 
(3-6).— Prerequisite:     graduate  standing.     Recitation  3  hours. 

Professor  A.  C.  Cloetingh 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Dram.     403.     Advanced  Make-Up  (1)  Professor  W.  S.  Smith 

Dramatic  Design  (3)  Professor  Dorothy  Scott 

Advanced  Playwriting  (3)  Professor  W.  S.  Smith 

History  of  the  Theater  (3)  Professor  W.  S.  Smith 

Educational  Dramatics   (Children's  Entertainment)   (3) 
Educational  Dramatics  (3) 

Educational  Dramatics  (Advanced  Marionettes)  (3) 
Directing  (3)  Professor  R.   D.  Reifsneider 

Dramatics  in  the  Schools  (3)  Professor  W.  S.  Smith 

Radio  Drama  (3) 
Advanced  Radio  Drama  (3) 


Dram. 

412. 

Dram. 

421. 

Dram. 

431. 

Dram. 

441. 

Dram. 

442S. 

Dram. 

443S. 

Dram. 

451. 

Dram. 

470. 

Dram. 

480. 

Dram. 

481. 

ECONOMICS 

Professor  Carl  W.  Hasek,  M.A.,  Ph.D. 

Head  of  the  Department 

Econ.     500.     Economics  Seminar  (3-6).— Seminar  3  hours. 

Econ.     501.     Economics  Seminar  (3-6).— Seminar  3  hours. 

Econ.     502.     Valuation  of  Puelic  Utilities  (3)         Professor  F.  H.  Cook 

Econ.     503.     Prices  and  Profits  (3) 

Econ.     504.     Problems  of  Corporation  Finance  (3) 

Professor  G.  L.  Leffler 
Econ.     505.     Transportation    Seminar    (3).— Prerequisite:     Com.    15.     Se- 
minar 3  hours.  Professor  R.  H.  Waters 
Econ.     507.     International  Economic  Relations   (3) 

Professor  W.  M.  Wench 
Econ.     508.     Banking  Problems  (3) 
Econ.     509.     Taxation  Problems  (3) 
Econ.     510.     Demand  Analysis  (3) 

Econ.     511.     Economic  Bases  for  Control  of  Industrial  Disputes 

Lecture  3  hours. 


Professor  D.  H.  McKinley 
Professor  R.  S.  Stout 


(3). 

Professor  E.  A.  Myers 

Professor  D.  S.  Brown 

Professor  A.  H.  Reede 


Prerequisites:     Econ.  1  or  14,  15. 

Econ.     512.     Wages  (3) 

Econ.     515.     Labor  Seminar  (3) 

Econ.     520.     Advanced  Economic  Statistics  (3).— Prerequisites:     6  credits 
in  economics  and  3  in  statistics.  Professor  R.  B.  Saylor 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Econ.     400.     History  of  Ecnomic  Thought  (3)         Professor  C.  W.  Hasek 
Econ.     401.     Recent  Economic  Thought  (3)  Professor  C.  W.  Hasek 
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435. 
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Econ. 

490. 

Advanced  Economic  Theory  (3) 
Advanced  Economic  Theory  (3) 
Economics  of  Consumption   (3) 
Economics  of  Labor  Relations  (3) 
Economics  of  Collective  Bargaining 

Economics  of  Labor  Legislation  (3) 

Social  Insurance  (3) 

Management  of  Labor  Relations  (3) 


Professor   S.    Keyes 
Professor  E.  A.  Myers 
(3) 
Professor  A.  S.  Luchek 

Professor  E.  A.  Myers 
Professor  A.  H.  Reede 


International  Commercial  Policies 

Elementary  Wage  Theory  (3) 
Investments  (3) 
Central  Banking  Systems  (3) 
Investment  Banking  (3) 
Pennsylvania  Local  Finance  (3) 
Pennsylvania  State  Finance  (3) 
The  Money  Market  (3) 
National  Planning  (3) 
Problems  of  Federal  Finance  (3) 
The  Business  Cycle  (3) 
Economic  Statistics  (3) 


Professor  D.  S.  Brown 
(3) 

Professor  W.  M.  Hench 

Professor  D.  S.  Brown 

Professor  G.  F.  Mitch 

Professor  D.  H.  McKinley 

Professor  G.  L.  Leffler 

Professor  R.  S.  Stout 

Professor  R.  S.  Stout 

Professor  D.  H.  McKinley 

Professor  S.  Keyes 

Professor  R.  S.  Stout 

Professor  C.  W.  Hasek 

Professor  R.  B.  Saylor 


EDUCATION 

Professor  P.  C.  Weaver,  M.Ed.,  Ph.D. 
Acting  Head  of  the  Department 

Ed.  501.  Introduction  to  the  Advanced  Study  of  Education  (1).— 
Methods  of  scientific  research;  criticism  of  studies  in  the  light  of  the  canons  of 
scientific  method;  types  of  research,  the  nature  and  standards  of  these  for  postgrad- 
uate degrees. 

Ed.  515.  Comparative  Education  (3).— Education  in  foreign  countries, 
especially  England,  France,  Germany,  Italy,  and  Russia  in  contrast  to  American 
education;  special  investigations  of  recent  educational  progress  of  such  nations  as 
China,  Japan,  Denmark,  Sweden,  Switzerland,  Poland,  Greece,  Spain,  and  Mexico; 
the  cultural  quality  and  political  status  of  some  South  American  countries.  Prere- 
quisite:    Psy.  14.     Lecture  3  hours.  Professor  C.  D.  Champlin 

Ed.  517.  Evolution  of  Educational  Thought  (2-3).— Educational  thought 
from  early  Greeks  to  the  present;  as  an  outcome  of  social,  economic,  religious,  philoso- 
phical, and  political  theory  and  practice.  Prerequisite:  graduate  maturity.  Lec- 
ture 2  or  3  hours.  Professor  C.  D.  Champlin 

Ed.  522.  Production  of  Educational  Moving  Pictures  (1-3).— A  labora- 
tory course  arranged  co-operatively  with  the  College  Motion  Picture  and  Recording 
Studio.  The  student  participates  in  the  production  of  educational  films.  Prere- 
quisites: Ed.  424,  487  (Unit  B).  Conference  1  hour,  alternate  weeks  by  appoint- 
ment.    Practicum  1  to  5  hours.  Professor  A.  W.  VanderMeer 
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Ed.  523.  Laboratory  in  Organizational  Aspects  of  Materials  of  In- 
struction (1-3).— Experience  in  organizing,  storing,  and  maintaining  verbal  and 
nonverbal  instructional  materials  in  a  manner  that  will  facilitate  their  curricular  use. 
Facilities  of  the  Instructional  Materials  Center  and  the  Audio- Visual  Library  will  be 
used.  Prerequisites:  Ed.  424.  585.  Conference  1  hour,  alternate  weeks  by  ap- 
pointment.    Practicum  1  to  5  hours.  Professor  A.  W.  VanderMeer 

Ed.  524.  Seminar  in  Curriculum  Materials  and  Their  Utilization 
(3).— Techniques  of  communication  of  ideas  through  various  teaching  devices  com- 
monly used  in  public  schools;  relation  of  specific  materials  and  techniques  of  presen- 
tation to  types  of  learning;  organization  of  curriculum  materials  in  relation  to  the 
learning  process  and  individual  differences  in  students.  Prerequisites:  Ed.  424, 
585,  6  hours  of  educational  psychology.     Lecture  3  hours. 

Professor  A.  W.  VanderMeer 

Ed.  525.  Modern  Tendencies  in  Educational  Method  (2-3).— Aims  to 
develop  an  understanding  of  the  science  supporting  dynamic  instruction;  basic  prin- 
ciples of  teaching  developed  inductively;  careful  analysis  of  modern  procedures  such 
as  the  unit  and  unit  assignment,  individual  instruction,  project  method,  problem 
method,  laboratory  study  plan,  ability  grouping,  and  the  activity  concept.  Prere- 
quisite:     12  semester  hours  of  undergraduate  work  in  education. 

Professor  F.  A.  Butler 

Ed.  527.  Problems  in  the  Education  of  the  Mentally  Retarded 
(1-4).— Intensive  study  of  existing  educational  procedures;  analysis  of  life  needs  of 
the  mentally  retarded;  experimentation  in  construction  of  curriculum,  instructional 
materials,  long-term  planning,  and  follow-up  programs.  Prerequisites:  Ed.  426 
and  teaching  experience,  Ed.  427  or  583,  Unit  P.     Lecture  1  to  4  hours. 

Ed.  532.  Supervision  of  Student  Teachers  (3).— Practical  problems  of 
organizing,  administering,  and  teaching  courses  in  observation  and  practice  teaching. 
Prerequisite:  experience  in  teaching,  and  18  credits  in  education,  including  at  least 
5  credits  in  methods.     Lecture  3  hours.  Professor  F.  E.  Taylor 

Ed.  534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities 
(1-9).— A  laboratory  course  in  the  reading  analysis  division  consisting  of  analysis  of 
extreme  reading  disabilities,  case  typing,  prognosis,  and  recommended  remedial  pro- 
cedures; experience  in  techniques,  procedures,  and  the  preparation  of  case  reports; 
attendance  at  scheduled  staff  meetings  required;  individual  reading  clinic  practice 
under  supervision  arranged  by  appointment.     Prerequisite:     Ed.  432g  or  Psy.  550. 

Ed.  534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9).— Prac- 
ticum in  special  classes  for  reading  disabilities;  corrective  and  remedial  procedures 
demonstrated;  experience  in  dealing  with  specific  procedures  for  the  correction  of 
various  types  of  reading  disabilities.  Attendance  at  scheduled  staff  meetings  re- 
quired. Individual  reading  clinic  practice  under  supervision  arranged  by  appoint- 
ment.    Prerequisite:     Ed.  432g  or  534a. 

Ed.  535.  Seminar  on  Reading  Instruction  (2-12).— Designed  to  appraise 
significant  researches  and  to  outline  procedures  and  materials  for  research.  Reading 
readiness,  word  perception,  basic  reading  skills,  vocabulary  development,  sociology  of 
reading,  readability,  reading  interests,  eye  movements,  hygiene  of  reading,  differen- 
tiated instruction,  factors  in  reading  ability,  study,  language  development,  and 
dyslexia.     Prerequisite:     Ed.  432b  or  432c. 

Ed.  536.  Reading  Clinic  Research  (1-15).— Prerequisites:  Ed.  432b;  or 
432c,  432g. 
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Ed.  540.  Problems  of  Elementary  Education  (2-3).— Desirable  outcomes 
of  elementary  education;  characteristics  of  children;  individual  differences  and 
homogeneous  groupings;  influence  of  scientific  studies  of  education  upon  materials 
and  methods.  Prerequisite:  12  credits  in  education  and  psychology,  including  6 
credits  in  elementary  education.  Professor  Paul  Bixby 

Ed.     546.     Elementary  School  Principal  As  Supervisor  (2-3). 

Professor  Paul  Bixby 

Ed.  548.  Organization  of  the  Elementary  School  Curriculum  (2-3). 
—Principles  underlying  curriclum  construction;  the  organization  by  the  student  of  a 
curriculum  for  an  elementary  school,  showing  the  adaptation  of  the  best  educational 
theory  and  practice  to  meet  the  needs  of  a  specific  community.  Prerequisite:  Ed. 
31  or  teaching  experience.     Lecture  2  or  3  hours.  Professor  Paul  Bixby 

Ed.  550.  Problems  in  Modern  Secondary  Education  (1-4).— The  histori- 
cal, psychological,  social,  and  economic  factors  influencing  secondary  education; 
emphasis  upon  the  emerging  philosophy,  curricula,  objectives,  issues,  functions,  and 
procedures.  Required  as  basic  course  of  all  graduate  students  in  secondary  educa- 
tion.    Prerequisite:     Ed.  450  or  secondary  school  teaching. 

Professor  F.  A.  Butler 

Ed.  551.  Seminar  in  Contemporary  Issues  in  Secondary  Education  (2-9). 
Unit  A.— The  Secondary  School  Curriculum  (2-3).— Principles  and  philosophy  of 
curriculum  construction.  Each  student  will  work  out  an  individual  problem  in  the 
secondary  school  curriculum.  Prerequisites:  12  credits  in  education  and  psy- 
chology, and  teaching  experience.  Professor  J.  H.  Moyer 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3).— 
Analysis  and  application  of  outstanding  studies  in  secondary  education.  Open  to 
experienced  high  school  teachers  interested  in  integrating  the  results  of  educational 
research  with  public  school  procedures.  Prerequisites:  12  credits  in  education  and 
psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3).— 
Problems  related  to  the  reorganization  of  secondary  education,  with  particular  refer- 
ence to  the  junior  high  school;  designed  for  teachers  and  principals  who  want  to 
study  the  philosophy,  organization,  and  teaching  problems  of  the  junior  high  school. 
Prerequisites:      12  credits  in  education  and  psychology,  and  teaching  experience. 

Ed.  556.  The  Secondary  School  Principal  as  Supervisor  (2-3).— Im- 
provement of  instruction  on  the  secondary  school  level;  selection  of  teachers;  improve- 
ment of  teachers  in  service;  evaluation  of  teaching  procedures;  methods  of  super- 
vision; selection  and  use  of  textbooks;  evaluation  of  supervisory  programs  and  other 
topics.     Prerequisite:     three  years'  teaching  experience.     Lecture  2  or  3  hours. 

Professor  M.  /.  Wyland 

Ed.  561.  The  Junior  College  (2-3).— The  relation  of  junior  colleges  to 
public  education  programs;  history,  philosophy,  functions,  organization,  administra- 
tion, maintenance,  location,  student  and  teaching  personnel;  curricular  and  extra- 
curricular activities;  standards.  Prerequisite:  any  one  of  the  following— Ed.  480, 
550,  556,  567,  or  educational  administrative  experience. 

Professor  P.  C.  Weaver 

Ed.  562.  Curricula  and  Instructional  Procedures  in  Junior  Colleges 
(2-3).— Course  offerings  and  organization  of  curricula  for  postsecondary  and  junior 
college  students;  instructional  materials  and  procedures;  the  place  and  function  of 
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guidance;  extracurricular  activities;  student  personnel  problems;  and  the  evaluation 
of  results.  Prerequisite:  Ed.  480,  556,  567,  or  educational  administrative  experi- 
ence.    Lecture  2  or  3  hours.  Professor  P.  C.  Weaver 

Ed.  563.  The  Professional  Education  of  Teachers  (3).— The  develop- 
ment and  present  status  of  teacher  education;  objectives  and  standards;  selection  and 
guidance  of  students;  personnel  problems  in  relation  to  staff;  principles  and  trends  in 
organization  of  program  of  study  and  curricula;  administration  and  organization; 
financial  management;  evaluation  of  achievement;  research;  stimulation  of  profes- 
sional improvement  of  in-service  teachers.  Prerequisites:  6  credits  in  advanced 
courses  in  education  and  a  course  in  educational  psychology.     Lecture  3  hours. 

Ed.  567.  Problems  in  Collegiate  Education  (2-3).— Designed  to  give  a 
better  understanding  of  relationships  between  higher  education  and  the  educational 
program  as  a  whole.  Historical  developments  of  higher  education;  the  place  of  the 
state  and  local  governments;  the  functions  of  various  types  of  higher  institutions; 
their  government;  internal  organization  and  administration;  financial  support;  foun- 
dations; and  accrediting  agencies.     Prerequisite:     Psy.  14.     Lecture  2  or  3  hours. 

Professor  P.  C.  Weaver 

Ed.  568.  Problems  in  Collegiate  Education  (2-3).— Aims  and  objectives 
of  higher  institutions;  principles  and  current  trends  in  curriculum  construction;  gen- 
eral education;  selection  of  students;  guidance  and  personnel;  student  activities,  and 
measurement  of  results.     Prerequisite:     Psy.  14.  Professor  P.  C.  Weaver 

Ed.  569.  Seminar  in  Collegiate  Education  (1-6).— Special  topics  in  higher 
education.     Prerequisite:     Ed.  567.     Lecture  1  to  6  hours. 

Professor  P.  C.  Weaver 

Ed.  574.  Advanced  Educational  Statistics  (2-4).— Derivation  of  the 
formulae  used  in  elementary  statistics,  practice  in  evaluating  the  uses,  statistical  pro- 
cedures, and  interpretations  of  the  result;  partial  and  multiple  correlation,  special 
formulae  for  correlation;  transmutation  of  scores;  weighting  elements  of  a  battery  of 
tests;  curve  fitting,  particularly  as  related  to  the  normality  of  a  distribution  and  to  the 
growth  curve.  Prerequisite:  at  least  a  2-credit  course  in  elementary  statistics. 
Lecture  2  to  4  hours. 

Ed.  575.  Administration  and  Supervision  in  Business  Education  (3).— 
The  work  of  administrators,  directors,  supervisors,  department  heads,  and  others 
responsible  for  improvement  of  instruction  and  development  of  sound  business  edu- 
cation programs;  importance  of  close  co-operation  between  school  and  business;  use 
of  vocational  testing,  job  analysis,  surveys,  and  research  in  improving  programs  of 
business  education.  Prerequisite:  6  credits  in  secondary  education.  Lecture  3 
hours.  Professor  James  Gemmell 

Ed.  576.  Introduction  to  Research  in  Business  Education  (3).— De- 
signed to  acquaint  students  with  methods  of  reseach  in  business  education.  Oppor- 
tunity to  compile  useful  annotated  bibliographies  on  current  problems  in  business 
education;  practice  in  analysis  and  evaluation  of  significant  researches  and  current 
periodical  articles  on  business  education.     Lecture  3  hours. 

Professor  James  Gemmell 

Ed.  577.  Evaluation  of  Research  and  Empirical  Literature  in  Busi- 
ness Education  (3).— Application  of  evaluation  methods  to  current  literature  in 
business  education;  special  attention  to  research  studies.  Prerequisite:  Ed.  576. 
Lecture  3  hours.  Professor  James  Gemmell 
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Ed.  578.  Seminar  in  Business  Education  (3).— Intended  for  graduate  stu- 
dents preparing  theses  or  final  documents,  or  for  those  working  on  special  studies  in 
business  education.     Prerequisite:     Ed.  577.     Lecture  3  hours. 

Professor  James  Gemmell 

Ed.  580.  Seminar  in  School  Administration  (1-6).— Deals  with  efficiency 
in  supervision,  methods  of  diagnosis  and  evaluation  of  teaching  and  learning  pro- 
cedure, improving  instruction,  maintaining  teacher  morale,  and  stimulating  co-oper- 
ative work.  For  superintendents,  principals,  department  heads,  advisers,  and  others 
with  administrative  or  supervisory  duties.  Prerequisites:  Ed.  25,  31,  480,  or 
teaching  experience.     Recitation  1  to  6  hours. 

Ed.  582.  Educational  Survey  Techniques  (2-3).— The  progress  and  results 
in  local  school  systems;  undertakes  to  study  how  to  make  school  surveys.  A  major 
project  for  Doctor  of  Education  candidates.  Students  will  be  expected  to  make  a 
survey  in  the  local  school  system  during  the  following  year. 

Professor  W.  S.  Vincent 

Ed.     583.     Problems  in  Administration  and  Supervision  (2-19). 

Unit  A.     The  Educational  Plant  (2)  Professor  W.  S.  Vincent 

Unit  B.     Public  Relations  for  School  Administrators  (2-3) 

Professor  W.  S.  Vincent 

Unit  C.     Public  School  Finance  (2-3)  Professor  W.  S.  Vincent 

Unit  I.     Administration  of  Adult  Education  in  the  Public  Schools  (2) 

Professor  W.  S.  Vincent 

Unit  M.     Legal  Aspects  of  School  Administration  (2) 

Professor  W.  S.  Vincent 

Unit  P.     The  Administration  of  Public  School  Education  for  Atypical  Children 
(2)  Professor  M.  A.  Neuber 

Unit  Q.     Dynamic  Factors  in  School  Administration  (2) 

Professor  W.  S.  Vincent 

Unit  R.     Public  School  Business  Administration  (2-3)    Professor  W.  S.  Vincent 

Ed.  585.  Curriculum  Construction  (2-3).— Governing  principles  in  cur- 
riculum construction  and  the  educational  value  of  each;  analysis  of  subject  matter 
and  organization  of  such  material  into  units  of  instruction;  the  most  effective  type  of 
curriculum  and  the  function  of  the  administrator,  supervisor,  and  teacher  in  its  con- 
struction. 

Ed.  586.  Principles  of  School  Supervision  (2-3).— Principles  and  tech- 
niques of  supervision;  organization  of  supervision;  planning  the  supervisory  program; 
developing  standards  of  teaching  and  learning;  improvement  of  learning  through  tests, 
teacher  rating,  and  other  devices.  For  superintendents,  supervising  principals,  ele- 
mentary and  high  school  principals,  supervisors,  and  others  preparing  for  such  posi- 
tions. Prerequisites:  18  credits  in  education  and  3  years'  teaching  experience. 
Lecture  2  or  3  hours. 

Ed.  587.  The  Secondary  School  Principal  as  Administrator  (2-4).— 
The  work  of  the  administrator  of  a  junior  or  senior  high  school;  problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  and  organiza- 
tion of  extracurricular  and  guidance  programs.     Prerequisite:     teaching  experience. 

Professor  M.  J.  Wyland 
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Ed.  589.  The  Elementary  School  Principal  as  Administrator  (2-3).— 
Pupil  and  teacher  personnel  management;  course  of  study;  programs  and  schedules; 
articulation;  health;  extracurricular  programs;  textbook  supply  and  equipment  man- 
agement; care  and  use  of  buildings  and  grounds;  reports;  community  relations.  Pre- 
requisite:    Ed.  442.     Lecture  2  or  3  hours.  Professor  Paul  Bixby 

Ed.  590.  Philosophy  of  Education  (2-4).— Fundamental  principles  of  edu- 
cation; scientific  sanctions  of  progressive  instructional  practices  and  professional 
experiences  as  bases  for  the  formulation  of  the  educational  creed.  Prerequisite:  18 
credits  in  education.     Lecture  2  to  4  hours.  Professor  C.  D.  Champlin 

Ed.  594.  Seminar  in  Education  (1-6).— Conferences  and  discussions  de- 
signed to  meet  the  need  for  special  study  of  particular  fields  in  education.  Prere- 
quisite:    requirements  for  graduation  in  education. 

Ed.  595.  Educational  Research  (1-15).— An  inductive  research  from  pri- 
mary sources  expected  to  maintain  standards  sufficiently  high  to  warrant  publication 
of  the  findings.  Prerequisite:  at  least  6  hours  of  graduate  study  in  education, 
including  some  work  in  statistics. 

Ed.  597S.  Workshop  in  Current  Educational  Problems  (1-6).— Seminar 
for  administrators,  supervisors,  experienced  elementary  and  secondary  teachers,  and 
guidance  workers;  administrative,  supervisory,  and  instructional  problems  involved 
in  an  emerging  educational  program.  Units  determined  by  current  educational 
needs.  Prerequisite:  12  credits  in  graduate  work  in  education.  Lecture  1  to  6 
hours.  Professor  M.  J.  Wyland  and  Staff 

Ed.     599.     Thesis  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Ed.     412,  412X.     History  of  Modern  European  Education  (3) 

Professor  C.  D.  Champlin 
Ed.     413,  413X.     History  of  Education  in  the  United  States  (2-3) 

Professor  C.  D.  Champlin 
Ed.     414.     History  of  Education  in  Pennsylvania  (2-3) 

Professor  C.  D.  Chamflin 
Ed.     41 5S,  41 5X.     Modern  Tendencies  in  American  Education  (1-6) 
Ed.     41 6X.     Social  Education  (3) 

Ed.     42 IX.     Modern  Tendencies  in  Educational  Method  (2-3) 
Ed.     424,  424X.     Visual  and  Other  Sensory  Aids  for  Teachers  (1-3) 

Professor  A.  W.  VanderMeer 
Ed.     425S,  425X.     The  Scientific  Direction  of  Learning  Activities  (2-4) 

Mr.  S.  D.  Melville 
Ed.     426,  426X.     Education  of  Exceptional  Children  (2-3) 

Professor  M.  A.  Neuher 
Ed.     427.     Education  of  the  Mentally  Retarded  (2-3) 

Professor  M.  A.  Neuher 
Ed.     428,    428X.     Units    A,    B,    C.     Adult    Education:     Organization, 
Types,  and  Methods  (1-3)  Professor  C.  D.  Chamflin 

Ed.     429,  429X.     The  Gifted  Child  (1-3)  Professor  M.  A.  Neuher 

Ed.     432b,  432bX.     The  Elementary  School   Reading  Program  (2-3) 
Ed.     432c,  432cX.     Reading  Problems  in  the  Secondary  School  (2-3) 
Ed.     432d,  432dX.     Special  Problems  in  the  Teaching  of  Elementary 
School  English  (2-3) 


64  THE    PENNSYLVANIA    STATE    COLLEGE 

Ed.     432eX.     Choral  Speaking  (3) 

Ed.     432f,  432fX.     Teaching  Secondary  School  English  (2-3) 

Ed.     432g,  432gX.     Reading  Disabilities  (2-3)  Mr.  S.  D.  Melville 

Ed.     432h,  432hX.     Techniques  in  Remedial  Reading  (2-6) 

Mr.  S.  D.  Melville 
Ed.     433f,  433fX.     Teaching  Children's  Literature  (2-3) 
Ed.     433h,  433hX.     Problems  of  Elementary  School  Arithmetic  (2-3) 

Professor  M.  A.  Neuber 
Ed.     433n,  433nX.     Teaching  Social  Studies  in  the  Elementary  Grades 
(2-3)  Professor  V.  E.  Taylor 

Ed.     43  3w,  433wX.     Teaching  Social  Studies  in  the  High  School  (2-3) 

Professor  A.  W.  VanderMeer 
Ed.  433y,  433yX.  Teaching  Mathematics  in  the  Secondary  School  (3) 
Ed.     43 5X.     Education  for  Citizenship  (2-3) 

Professor  C.  D.  Champlin 
Ed.     438,  438X.     Teaching  Science  in  Secondary  Schools  (2-3) 

Professor  G.  J.  Free 
Ed.     438e,  438eX.     Teaching  Science  in  the  Elementary  School  (1-3) 

Professor  G.  J.  Free 
Ed.     439,  439X.     Teaching  Traffic  Safety  and  Automobile  Operation 
(1-3)  Professor  A.  E.  Neyhart,  Mr.  Joseph  Intorre 

Ed.     44 IX.     Psychology  of  Elementary  School  Subjects  (2-3) 

Professor  Paul  Bixby 
Ed.     442,  442X.     Elementary  Education  (2-3)  Professor  Paul  Bixby 

Ed.     448X.     Organization  of  the  Elementary  School  Curriculum  (2-3) 

Professor  Paul  Bixby 
Ed.     449aS.     Teaching  of  Conservation  of  Natural  Resources  in  the 
Elementary  School  (3)  Professor  G.  J.  Free 

Ed.     449bS.     Teaching  of  Conservation  of  Natural  Resources  in  the 
Secondary  School  (3)  Professor  G.  J.  Free 

Ed.     4 5 OX.     Secondary  Education  (2-3)  Professor  F.  A.  Butler 

Ed.     45 IX.     Special  Problems  of  the  High  School  Teacher  (2-3) 
Ed.     453,  45 3X.     Educational  and  Vocational  Guidance  (2-3) 

Professor  M.  J.  Wyland 
Ed.     454,  454X.     Extracurricular  Activities  in  the  Junior  and  Senior 
High  School  (2-3)  Professor  J.  H.  Moyer 

Ed.     456,  456X.     Principles  and  Problems  in  Business  Education  (1-3) 

Professor  James  Gemmell 
Ed.     459,  459X.     Improvement  of  Instruction  in  Business  Skill  Subjects 
(1-3)  Professor  James  Gemmell 

Ed.     460.     Curricula  in  Business  Education  (3) 

Professor  James  Gemmell 
Ed.     461.     Improvement  of  Instruction  in  Basic  Business  Subjects  (3) 

Professor  James  Gemmell 
Ed.     462.     Teaching  Shorthand  and  Typewriting  (3) 

Professor  James  Gemmell 
Ed.     463.     Bookkeeping  for  Teachers  (3)  Professor  James  Gemmell 

Ed.     466.     Teaching  of  Office  Practice  (3)  Professor  James  Gemmell 

Ed.     467.     Teaching  of  Shorthand  (2)  Professor  James  Gemmell 

Ed.     468.     Teaching  of  Typewriting  (2)  Professor  James  Gemmell 
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*Ed.     470,  470X.     Educational  Measurements  (2-3) 
Ed.     474,  474X.     Teaching  of  Occupations  (2-3) 
Ed.     480,  480X.     Educational  Administration  (2-3) 

Professor  W.  S.  Vincent 
Ed.     482X.     Supervision  and  Improvement  of  Instruction  (2-3) 
Ed.     48  5X.     Curriculum  Construction  (2-3) 

Ed.     487,  487X.     Problems  in  Visual  and  Other  Sensory  Aids  in  Educa- 
tion, Unit  A  (1-3),  Unit  B  (1-2),  Unit  C  (1-2),  Unit  D  (1-2) 

Professor  A.  W.  VanderMeer 
Ed.     490X.     Philosophy  of  Education  (3)  Professor  C.  D.  Champlin 

Ed.     493,  493X.     Character  Education  and  Guidance  (2-3) 

Professor  C.  D.  Chamflin 
Ed.     494.     Religious  Education  (2-3) 

Ed.     497S,  497X.     Workshop  in  Selected  Studies  in  the  Field  of  Ele- 
mentary and  Secondary  Education  (1-6) 

Professor  M.  ].  Wyland  and  Staff 
Ed.     499,  499X.     Problems  of  Special  Education  (3) 

Professor  M.  A.  Neuber 


ELECTRICAL  ENGINEERING 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department 

E.E.  520.  Seminar  (1).— Required  of  all  graduate  students  in  electrical  engi- 
neering.    Conferences,  reading,  ancf  presentation  of  technical  papers. 

E.E.  521a,b,c,d.  Alternating-Current  Theory  (2-12).— Special  problems 
in  alternating-current  theory  and  the  application  of  these  problems  to  alternating- 
current  circuits  or  machinery  at  any  frequencies.  Lecture  and  investigations  2  to 
12  hours. 

E.E.  522.  Power  Generation  (3).— Problems  of  the  generating  station  in 
the  electrical  power  system  including  economic  and  technical  considerations  of  station 
location,  operation,  and  control;  selection  and  layout  of  equipment.     Lecture  3  hours. 

Professor  A.  P.  Powell 

E.E.  523.  Transients  in  Linear  Systems  (3).— Transient  response  of  linear 
electric  circuits  and  electromechanical  systems  including  the  application  of  operational 
methods  of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite: 
E.E.  423.     Lecture  3  hours.  Professor  C.  B.  Holt 

E.E.  524.  Engineering  Electronics  (3).— Special  problems  dealing  with 
the  design  and  application  of  electronic  devices  and  systems;  emphasis  upon  indi- 
vidual projects  closely  related  to  other  phases  of  the  student's  graduate  program. 
Lecture  2  hours,  practicum  3  hours.  Professor  E.  B.  Stavely 

E.E.  525.  Symmetrical  Components  (3).— Polyphase  circuits  and  machines 
under  unbalanced  conditions  of  operation  including  the  effects  of  rotating  machines 
upon  the  distribution  and  transmission  system  performance;  characteristics  of  phase 
converters  and  single-phase  operation  of  polyphase  systems.  Prerequisite:  E.E.  425. 
Lecture  3  hours.  Professor  C.  B.  Holt 

*No  credit  if  credit  has  been  received  for  Ed.  70. 
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E.E.  526a,b.  Electric  Illumination  (3-6).— Problems  in  photometry; 
methods  of  evaluating  illumination  in  terms  of  safety  and  seeing  value;  development 
of  improved  methods  for  illumination  calculations.  Professor  D.  L.  Markle 

E.E.  527.  Electrical  Design  Engineering  (3).— Special  problems  in  the 
design  of  alternating  and  direct-current  apparatus.     Lecture  and  design  3  hours. 

Professor  L.  A.  Doggett 

E.E.  528.  Servomechanisms  (3).— An  advanced  treatment  of  the  transient 
and  steady-state  behavior  of  closed-cycle  control  systems  with  special  attention  to 
stability  and  the  design  of  stabilizing  controllers.     Prerequisite:     E.E.  428. 

Professor  H.  I.  Tarpley 

E.E.  529a,b.  Precision  Measurements  (3-6).— Advanced  measurements  in 
electricity  and  magnetism,  usually  involving  the  development  of  laboratory  techniques 
applicable  to  specific  research  problems;  development  of  special  measuring  devices. 

Professor  D.  L.  Markle 

E.E.  530.  Audio  Frequency  Engineering  (3).— Electrical  systems  and 
equipment  used  in  production,  recording,  amplification,  transmission,  and  measure- 
ment of  sound.     Prerequisite:     E.E.  11  or  13.  Professor  F.  T.  Hall  Jr. 

E.E.  531a,b,c.  Radio  Frequency  Engineering  (3-9).— Radio  frequency 
equipment,  measurements,  and  systems;  amplifiers,  modulators,  demodulators,  trans- 
mitters, receivers,  transmission  lines,  antennae,  and  radiators.  Prerequisite:  E.E. 
431.  Professor  F.  T.  Hall  Jr. 

E.E.  532.  Ultra-High-Frequency  Engineering  (4).— Theory  of  transmis- 
sion lines,  wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prere- 
quisite:    E.E.  432.     Lecture  3  hours,  practicum  3  hours. 

Professor  F.  T.  Hall  Jr. 

E.E.  533.  Automatic  Control  Systems  (2-3).— Automatic  control  as  ap- 
plied to  railway  and  industrial  motors;  telemetering  and  automatic  control  of  electri- 
cal, mechanical,  thermal,  and  chemical  quantities.  Investigation  of  existing  methods 
and  design  of  equivalent  systems.  Much  of  the  course  may  be  adapted  to  the  needs 
of  special  interests.     Prerequisite:     E.E.  4.  Professor  P.  X.  Rice 

E.E.  535.  Engineering  Analysis  (3).— The  engineering  applications  of 
functions  of  a  complex  variable,  including  conformal  mapping  methods  for  plotting 
potential  fields,  the  Laplace  transform  method  for  analyzing  circuit  problems,  analysis 
of  stability  of  servomechanisms.     Prerequisite:     E.E.  435.     Lecture  3  hours. 

Professor  Norman  Davids 

E.E.  538.  Electromagnetic  Engineering  (3).— Electrical  and  magnetic 
fields,  using  the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special 
solutions  for  antennae,  wave  guides,  and  other  engineering  applications.  Prere- 
quisite:    E.E.  438.     Lecture  3  hours. 

E.E.  550.  Communication  Networks  (3).— Methods  of  filter  design  using 
lattice  networks;  the  effects  of  dissipation  on  the  characteristics  of  filter  networks; 
transient  response  of  networks  and  the  design  of  equalizers.  Prerequisite:  E.E. 
450.     Lecture  3  hours.  Professor  H.  I.  Tarpley 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
E.E.     421a,b,c,d.     Electrical  Engineering  Problems   (2-12) 
E.E.     423.     Transient  Phenomena  (3)  Professor  C.  B.  Holt 
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E.E.  424.  Engineering  Electronics  (3) 

E.E.  425.  Symmetrical  Components  (3)  Professor  C.  B.  Holt 

E.E.  428.  Servomechanisms  (3)  Professor  H.  I.  Tarpley 

E.E.  431.  High-Frequency  Engineering  (3)  Professor  F.T.Hall  ]r. 

E.E.  432.  Ultra-High- Frequency  Techniques  (3) 

Professor  F.  T.  Hall  Jr. 

E.E.  434.  Industrial  Electronics  (3)  Professor  E.  B.  Stavely 

E.E.  435.  Engineering  Analysis  (3) 

E.E.  438.  Electricity  and  Magnetism  (3) 

E.E.  450.  Electrical  Network  Theory  (3)  Professor  H.  I.  Tarpley 

E.E.  460.  High  Voltage  Engineering  (3)  Professor  R.  E.  Armington 


ELECTROCHEMICAL  ENGINEERING 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department  of  Electrical  Engineering 

Ech.E.  501.  Theory  of  Electrochemistry  (2-4).— Laboratory  study  of 
advanced  electrochemical  theory;  overvoltage  and  discharge  potentials;  application  of 
electrochemistry  to  recent  chemical  problems.     Investigation. 

Professor  A.  F.  Woelfel 


ENGINEERING 

Consult  Dean  H.  P.  Hammond,  C.E.,  D.Eng.,  LL.D. 

The  following  course  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 
Eng.     400.     Production  Engineering  (2-3) 

ENGINEERING  EXPERIMENT  STATION 

Professor  F.  George  Hechler,  M.E. 
Director 

Eng.  Exp.  Sta.  501.  Fuel  Injection  and  Combustion  in  Diesel  Engines 
(2-6).— Characteristics  and  efficiency  of  various  injection  systems.     Lecture  3  hours. 

Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  502.  Diesel  Engine  Research  (3-15  per  semester).— An 
original  investigation  dealing  with  the  design,  construction,  operation,  or  application 
of  Diesel  engines.  Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  504.  Fuel  Spray  Laboratory  (2).— A  laboratory  study  of 
fuel  injection  for  the  Diesel  engine.  Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  505.  Transient  Elastic  Phenomena  (2-3).— The  analysis, 
mainly  by  graphical  methods,  of  transient  phenomena  in  the  flow  of  fluids  in  pipes 
with  particular  attention  to  the  phenomena  of  injection  in  Diesel  engines;  water- 
hammer  in  hydraulic  conduits;  oscillations  in  the  intake  and  exhaust  pipes  of  engines 
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and  compressors;  surges  in  mechanical  springs;  surges  in  electric  circuits.     Lecture 
2  or  3  hours.  '"  Professor  K.  J.  Dejuhasz 

Eng.  Exp.  Sta.     506.     Research  in  Transient  Elastic  Phenomena  (3-15 
per  semester).— Laboratory  research  in  the  fields  described  under  Eng.  Exp.  Sta.  505. 

Professor  K.  J.  Dejuhasz 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Eng.  Exp.  Sta.     401.     Theory  of  Engineering  Instruments  (2-3) 

Professor  K.  J.  Dejuhasz 


ENGINEERING  MECHANICS 

Professor  John  A.  Sauer,  M.S.,  Ph.D. 
Head  of  the  Department 

Mchs.  500.  Advanced  Mechanics  of  Materials  (3).— Strain  energy  meth- 
ods; special  problems  in  bending  of  beams  including  curved  bars,  beams  on  elastic 
foundations;  thick-walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  bending 
of  thin  plates;  thin-walled  pressure  vessels;  buckling  of  bars  and  plates. 

Professors  J.  Marin,  D.  E.  Hardenhergh 

Mchs.  504.  Applied  Elasticity  (3).— A  condensation  of  Mchs.  507  and 
508;  emphasis  on  applications  to  machine  and  structural  design.  Prerequisite: 
Mchs.   13.  Professor  J.  Marin 

Mchs.  506.  Experimental  Stress  Analysis  (3).— Experimental  methods  of 
stress  determination  including  photoelasticity,  stress  coat  and  electric  strain  gauge 
techniques;  electrical,  hydrodynamic,  and  membrane  stress  analogies;  strain  rosettes  for 
combined  stress  determinations;  special  experimental  methods  for  structural  analysis. 
Prerequisite:    Mchs.  13.    Lecture  2  hours,  practicum  3  hours.         Prof essor  J .  Marin 

Mchs.  507.  Theory  of  Elasticity  and  Applications  (3-6).— Theory  of 
elasticity;  general  equations  of  stress  and  strain;  differential  equations  of  equilibrium, 
and  applications  to  beams,  curved  members,  rotating  discs,  thick  cylinders,  tanks, 
rollers,  rotating  cylinders,  plates,  and  other  structural  and  machine  parts.  Prere- 
quisite:    Mchs.  13.     Lecture  3  to  6  hours.  Professor  J.  A.  Sauer 

Mchs.  508.  Theory  of  Elastic  Stability  and  Applications  (3).— Bend- 
ing of  columns;  buckling  of  slender  and  short  members;  influence  of  eccentricity  and 
initial  curvature  in  columns;  buckling  of  I-beams;  stability  of  thin-walled  construc- 
tions; thin-walled  cylinders  subjected  to  external  pressures;  applications  to  structural 
parts  including  aircraft  members.     Prerequisite:     Mchs.   13. 

Professor  J.  A.  Sauer 

Mchs.  509.  Theory  of  Plates  and  Shells  (3).— Deflection  of  thin  plates; 
bending  of  circular  and  rectangular  plates;  buckling  of  plates;  plates  on  elastic  foun- 
dations; deformation  of  shells  without  bending;  general  theory  of  cylindrical  shells; 
applications  to  engineering  problems.     Prerequisite:     Mchs.  13. 

Professor  J.  Marin 

Mchs.  512.  History  of  Mechanics  of  Materials  (2).— Prerequisite: 
Mchs.   13.  Professors  J.  Marin,  P.  B.  Kapp 

Mchs.     513.    Thesis  (1-9) 
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Mchs.  514.  Engineering  Mechanics  Seminar  (1  per  semester).— Current 
literature  and  special  problems  in  engineering  mechanics.  Prerequisites:  Mchs. 
13,   14. 

Mchs.  515.  Research  in  Engineering  Mechanics  (1-15  per  semester).— 
Investigation  of  a  theoretical  or  experimental  project  in  engineering  mechanics. 

Mchs.  520.  Advanced  Dynamics  (3).— Dynamics  of  a  particle  and  of  rigid 
bodies;  Newtonian  equations  in  moving  co-ordinate  systems;  derivation  and  applica- 
tion of  LaGrange's  and  Hamilton's  equations  of  motion;  normal  co-ordinates;  prin- 
ciple of  least  action;  special  problems  in  vibrations  and  dynamics.  Prerequisite: 
Mchs.   12.  Professor  ].  A.  Sauer 

Mchs.  522.  Theory  of  Vibrations  (3).— Mathematical  theory  of  simple 
vibrating  systems;  damping  phenomena;  forced  vibrations;  analogy  between  mechan- 
ical and  electrical  vibrations;  multiple  degree  of  freedom  systems;  transverse  and  tor- 
sional oscillation  of  shafts;  vibration  of  strings,  beams,  membranes,  and  plates.  Pre- 
requisites:    Mchs.  13,  Math.  84  or  431.  Professor  ].  A.  Sauer 

Mchs.  523.  Vibration  Problems  in  Engineering  (3).— Application  of 
vibration  theory  to  problems  of  suspension;  vibration  isolation  in  machines,  ships,  and 
automobiles;  torsional  oscillation  of  crankshafts;  vibrations  of  bridges,  turbine  blades, 
propeller  blades;  self-induced  vibrations;  nonlinear  vibrational  systems  and  applica- 
tions.    Prerequisite:     Mchs.  522.  Professor  ].  A.  Sauer 

Mchs.  530.  Mechanical  Properties  of  Materials  and  Design  (3).— 
True  stress-strain  relations  in  tension;  plastic  stress-strain  equations  for  combined 
stresses;  theories  of  failure  for  combined  static  and  fatigue  stresses;  impact  loads; 
creep  of  metals  subjected  to  simple  and  combined  stresses.  Application  to  design  of 
structural  and  machine  elements.     Prerequisite:     Mchs.  13.  Prof essor  ].  Marin 

Mchs.  531.  Theory  of  Plasticity  and  Applications  (3).— Theory  of 
plasticity  including  plastic  torsion  and  bending  of  bars;  plastic  flow  in  thick-walled 
cylinders  and  rotating  discs;  buckling  of  bars  loaded  beyond  the  yield  point  and 
residual  stresses;  mechanics  of  creep  for  members  subjected  to  combined  stresses. 
Applications  to  specific  problems  in  structural  and  machine  design.  Prerequisite: 
Mchs.  530.  Professor  J.  Marin 

Mchs.  533.  Advanced  Materials  Testing  (3).— Special  experiments  in 
materials  testing  including  fatigue,  creep,  impact,  and  combined  stress  studies;  deter- 
mination of  true  stress-strain  diagrams  or  metals.     Lecture  1  hour,  practicum  6  hours. 

Professors  R.  K.  Vierck,  P.  B.  Kapp 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Mchs.     400.     Advanced  Strength  of  Materials  (3) 

Professors  J.  Marin,  D.  E.  Hardenhergh 
Mchs.     401.     Elements  of  Vibrations  (3) 

Professors  R.  K.  Vierck,  ].  A.  Sauer 
Mchs.    402.     Applied  and  Experimental  Stress  Analysis  (3) 

Professor  ].  Marin 
Mchs.     403.     Mechanical  Properties  of  Materials  and  Design  (3) 

Professor  ].  Marin 
Mchs.     404.     Research  in  Engineering  Mechanics  (1-6) 
Mchs.     405.     Theoretical  Stress  Analysis  (3) 

Professors  ].  W.  Breneman,  R.  K.  Vierck 
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ENGLISH  COMPOSITION 

Professor  Theodore  J.  Gates,  M.A. 
Head  of  the  Department 

Engl.  Comp.  502.  Ancient  Rhetoric  and  Poetic  (3).— Rhetorical  and 
poetic  doctrine  as  set  forth  by  the  ancients  from  Aristotle  to  Horace.  Recitation  3 
hours. 

Engl.  Comp.  503.  Medieval  Rhetoric  (3).— Rhetorical  and  poetic  doctrine 
and  practice  during  the  Middle  Ages.     Recitation  3  hours. 

Engl.  Comp.  504.  Renaissance  Rhetoric  (3).— The  rhetorical  and  poetic 
doctrine  and  practice  during  the  Renaissance.     Recitation  3  hours. 

Engl.  Comp.  505.  Modern  English  Rhetoric  (3).— A  survey  of  British 
and  American  rhetorical  doctrine  from  1600  to  the  present.     Recitation  3  hours. 

Professor  J.  J.  Rubin 

Engl.  Comp.  510.  Prose  Style  (3).— The  development  of  English  prose 
style  from  the  Elizabethan  age  to  Dryden.     Recitation  3  hours. 

Professor  ].  C.  Major 

Engl.  Comp.  511.  Modern  Prose  Style  (3).— English  prose  style  from 
1700  to  the  present.     A  continuation  of  Engl.  Comp.  510.     Recitation  3  hours. 

Professor  J.  C.  Major 

Engl.  Comp.  520.  Semantics  (3).— Special  studies  in  semasiology.  Reci- 
tation 3  hours.  Professor  L.  F.  Peck 

Engl.  Comp.  528.  Advanced  English  Grammar  (3).— A  comprehensive 
study  of  the  grammatical  structure  of  the  English  language;  methods  of  recording 
syntactic  analysis;  problems  of  terminology;  a  critical  evaluation  of  the  systems 
advanced  by  recent  grammarians.  Prerequisite:  6  credits  in  the  field  of  English 
language.     Recitation  3  hours. 

Engl.  Comp.  529.  Historical  English  Grammar  (3).— The  evolution  of 
the  grammatical  system  of  English;  inflectional  change  and  decay;  the  development 
of  form  words  and  word  order  as  grammatical  means;  the  influence  of  18th  century 
grammarians;  present-day  trends.  Prerequisite:  graduate  standing  with  a  major  or 
a  minor  in  English  or  a  foreign  language.     Recitation  3  hours. 

Engl.  Comp.  530.  Rhetorical  Techniques  (3).— Studies  in  the  techniques 
of  special  types  of  writing,  such  as  humor,  satire,  and  propaganda.  Prerequisites: 
12  credits  in  English  or  American  literature  and  12  credits  in  English  composition. 
Recitation  3  hours.  Professor  H.  F.  Graves 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Engl.  Comp.     404.     Public  Opinion  and  Written  Persuasion  (3) 

Professor  H.  F.  Graves 
Engl.  Comp.     410a,b,cS.     Survey  of  English  Composition  (1-3) 
Engl.  Comp.     411a,b,cS.     Spoken  and  Written  English  (1-3) 
Engl.  Comp.     418.     The  Writing  of  Literary  Criticism  (3) 

Professor  ].  ].  Rubin 
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ENGLISH  LITERATURE 

Professor  Brice  Harris,  M.A.,  Ph.D. 
Head  of  the  Department 

Engl.  Lit.  501.  Materials  and  Methods  of  Research  for  English  Lit- 
erature (3).— The  bibliography  of  literary  history  and  criticism;  methods  of  editing 
and  annotating  texts;  the  form  and  materials  of  dissertations.  Required  of  all  grad- 
uate students  with  an  English  literature  major.  Professor  C.  O.  Ridenour 

Engl.  Lit.     505.     The  American  Short  Story  (3).— Lecture  3  hours. 

Professor  W.  L.  Werner 

Engl.  Lit.     506.     History  of  American  Poetry  (3).— Lecture  3  hours. 

Professor  W.  L.  Werner 

Engl.  Lit.  507.  Research  Prorlems  in  English  (1-6).— The  methods  of 
research  in  English,  the  problems  of  bibliography,  and  the  method  of  evaluating 
sources  and  materials.     Lecture  1  to  6  hours. 

Engl.  Lit.  508.  Beowulf  (3).— A  reading  of  the  text  and  a  study  of  the 
prominent  literary  problems  and  relationships.  Prerequisite:  Engl.  Lit.  31.  Lec- 
ture 3  hours.  Professor  D.  S.  Mead 

Engl.  Lit.  509.  Nondramatic  Writers  of  the  Elizaeethan  Period: 
The  Prose  Writers  (3)  Professor  D.  S.  Mead 

Engl.  Lit.  510.  Nondramatic  Writers  of  the  Elizabethan  Period: 
The  Poets  (3)  Professor  A.  P.  Locklin 

Engl.  Lit.     511.     Elizabethan  Drama  (3).— Lecture  3  hours. 

Professor  Brice  Harris 

Engl.  Lit.  512.  History  of  the  American  Novel  (3).— Lectures  and  re- 
ports.    Lecture  3  hours.  Professor  W.  L.  Werner 

Engl.  Lit.  513.  American  Essays  (3).— Lectures  and  reports  on  a  special 
group  of  essayists.     Lecture  3  hours.  Professor  W.  L.  Werner 

Engl.  Lit.  514.  Shakespeare  (3).— Special  problems  in  the  works  of 
Shakespeare.     Lecture  3  hours. 

Engl.  Lit.  515.  The  Age  of  Swift  (3).— Special  studies  varying  from  year 
to  year.     Lecture  3  hours.  Professor  Brice  Harris 

Engl.  Lit.  516.  The  Age  of  Johnson  (3).— The  work  of  Johnson  and  his 
circle.     Lecture  3  hours.  Professor  D.  S.  Mead 

Engl.  Lit.     517.     Byron,  Shelley,  and  Keats  (3) 

Professor  C.  O.  Ridenour 

Engl.  Lit.  518.  Pre-Romantic  Writers  (3).— Development  of  Romantic 
ideas  in  the  18th  century.  Professor  C.  O.  Ridenour 

Engl.  Lit.     519.     Wordsworth,  Coleridge,  Southey,  and  Scott  (3) 

Professor  C.  O.  Ridenour 

Engl.  Lit.     520.     Prose  Writers  of  the  Romantic  Period  (3) 

Professor  C.  O.  Ridenour 
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Engl.  Lit.  531.  Old  English  (3).— Old  English  language  and  literature 
with  lectures  on  Old  English  and  Germanic  philology.  Professor  D.  S.  Mead 

Engl.  Lit.  532.  Middle  English  (3).— Middle  English  language  and  litera- 
ture with  lectures  on  the  development  of  Old  English  through  Middle  English  to 
modern  times.  Professor  D.  S.  Mead 

Engl.  Lit.  533.  Literary  Criticism  (3).— An  historical  survey  of  the  prin- 
ciples of  literary  criticism.  Professor  D.  S.  Mead 

Engl.  Lit.  540.  Chaucer  (3).— Analysis  of  Chaucer's  poetry  in  the  light  of 
its  background,  sources,  and  subsequent  influences.  Professor  D.  S.  Mead 

Engl.  Lit.  543.  Cavalier  and  Anglican  (3).— The  poetry  and  prose  of  the 
middle  years  of  the  17th  century  from  the  death  of  Shakespeare  to  1660. 

Professor  D.  S.  Mead 

Engl.  Lit.  544.  Restoration  Literature  (3).— Selected  studies  in  the 
writers  in  England  between  1650  and  1700.  Professor  Brice  Harris 

Engl.  Lit.     545.     The  Pre-Raphaelites  (3)  Prof essor  Mason  Long 

Tennyson  and  Browning  (3)  Prof  essor  Mason  Long 

Carlyle,  Ruskin,  and  Arnold  (3) 

Professor  Mason  Long 

Selected  Studies  in  the  British  Novel  to  1840  (3) 

Professor  T.  D.  Bowman 

Selected  Studies  in  the  British  Novel  from  1840  to 

Professor  A.  B.  Sutherland 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Engl.  Lit.     400.    Teachers'  Course  in  Literature  (3) 

Professor  D.  K.  Merrill 
Engl.  Lit.     401.    Main  Currents  in  American  Literature  (3) 

Professor  D.  K.  Merrill 
Engl.  Lit.     423.     Forms  and  Movements  of  British  Literature  (3) 

Professor  C.  O.  Ridenour 
Engl.  Lit.     439a,b,cS.     Our  Contemporaries  (3) 
Engl.  Lit.     440a,b,cS.     Masters  of  Literature  (1-3) 
Engl.  Lit.     441a,b,cS.     Masters  of  English  Literature  (1-3) 
Engl.  Lit.     460,  460X.     Literary  Biography  (3)         Professor  D.  K.  Merrill 
Engl.  Lit.     464.     Spenser  (3)  Professor  A.  P.  Locklin 

Engl.  Lit.     466.     Milton  (3)  Professor  Brice  Harris 

Engl.  Lit.     475a,b,cS.     World  Literature  in  English  (3-9) 
Engl.  Lit.     484,  484X.     American  Drama  (3)         Professor  A.  C.Cloetingh 
Engl.  Lit.     485.     Scandinavian  Drama  (3)  Professor  A.  C.Cloetingh 

Engl.  Lit.     486.     Later  British  and  Irish  Dramatists  (3) 

Professor  A.  C.  Cloetingh 
Engl.  Lit.     487.     Modern  Continental  Drama  (3) 

Professor  A.  C.  Cloetingh 
Engl.  Lit.     489a,b,cS.     Composite  Course  in  Drama  (3-9) 
Engl.  Lit.     489dS.     Contemporary  Dram\  (3) 
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ENTOMOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 
Head  of  the  Department  of  Zoology  and  Entomology 

Ent.  500.  Insect  Histology  (5).— The  microscopic  structure  of  insect  tis- 
sues and  organs.  Prerequisites:  Ent.  5,  Zool.  31.  Lecture  2  hours,  practicum  IVi 
hours.  Professor  G.  B.  Newman 

Ent.  501.  Medical  Entomology  (3).— The  role  played  by  insects  in  the 
causation  and  transmission  of  disease.  Prerequisites:  Ent.  2,  Zool.  432.  Lecture 
2  hours,  practicum  3  hours. 

Ent.  502.  The  Lepidoptera  (3).— The  morphology,  taxonomy,  and  rela- 
tionships of  the  lepidoptera.     Prerequisites:     Ent.  3,  5.     Practicum  9  hours. 

Professor  H.  M.  Tietz 

Ent.  503.  The  Coccidae  (3).— A  laboratory  course  dealing  with  the  identi- 
fication of  this  important  group  of  insects;  practice  in  the  preparation  of  permanent 
mounts  for  study.     Prerequisites:     Ent.  3,  5.     Practicum  9  hours. 

Professor  E.  H.  Dusham 

Ent.  505.  Advanced  Morphology  of  Insects  (3).— Advanced  work  in 
either  the  external  or  internal  morphology  of  insects.  Prerequisite:  Ent.  500. 
Practicum  9  hours. 

Ent.  506.  Immature  Insects  (2).— The  morphology  and  taxonomy  of  the 
immature  stages  of  insects.     Prerequisites:     Ent.  3,  5.     Practicum  6  hours. 

Professor  S.  W.  Frost 

Ent.  508.  The  Biological  Control  of  Insects  (2).— The  artificial  use  of 
bacteria,  fungous  diseases,  and  animals  in  the  control  of  injurious  insects;  methods 
and  equipment  for  rearing  parasites  and  predators  on  a  large  scale.  Prerequisites: 
Ent.  4,  6,  8,  407.     Lecture  2  hours.  Professor  S.  W.  Frost 

Ent.  509.  Entomological  Technique  (£).— For  advanced  students  dealing 
with  special  methods  of  collecting,  rearing  living  insects,  preparing  and  preserving 
immature  stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Pre- 
requisite:    Ent.  4  or  6.     Lecture  2  hours.  Professor  S.  W.  Frost 

Ent.  510.  The  Diptera  (3).— The  morphology,  taxonomy,  and  relationships 
of  the  diptera.     Prerequisites:     Ent.  3,  5.     Practicum  9  hours. 

Professor  S.  W.  Frost 

Ent.  511.  The  Orthoptera  (3).— The  morphology,  taxonomy,  and  relation- 
ships of  the  orthoptera.     Prerequisites:     Ent.  3,  5.     Practicum  9  hours. 

Ent.  528.  Insect  Physiology  (2).— The  normal  functions  of  the  insect  body. 
Prerequisites:     Ent.  5,  Zool.  41.     Lecture  2  hours.  Professor  L.  E.  Dills 

Ent.  534.  Insect  Embryology  (2).— The  origin  and  development  of  the 
tissues  and  organs  of  insects.     Prerequisite:     Ent.  500.     Lecture  2  hours. 

Professor  G.  B.  Newman 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 

restrictions  in  force: 

Ent.     407.     Insect  Ecology  (2)  Professor  S.  W.  Frost 

Ent.     413.     Entomology  Seminar  (1  per  semester)  Professor  S.W.Frost 

Ent.     429.     Principles  of  Insect  Control  (2)  Professor  S.  W.  Frost 
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FORESTRY 

Professor  Victor  A.  Beede,  M.F. 
Head  of  the  Department 

For.  500.  National  and  State  Administration  (3-5).— Comparison  of  the 
policy  and  administration  of  the  national  forests  with  the  forests  of  other  countries 
and  of  the  different  states.     Lecture  1  hour,  practicum  5  to  10  hours. 

Professor  V.  A.  Beede 

For.  502.  Wood  Fibers  (3-5).— Identification  and  physical  and  chemical 
characteristics  of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellu- 
lose.    Pulping  quality,  fiber  measurements.     Lecture  and  practicum. 

Professor  W.  E.  White 

For.  504.  Research  Methods  in  Forestry  (2-6  per  semester).— Review  of 
methods  employed  in  conducting  forestry  research.  Recitation,  conferences,  prac- 
ticum. Professor  W.  C.  Bramble 

For.  508.  Forest  Ecology  (2-4).— The  organization,  development,  and  class- 
ification of  forest  communities.  Professor  W.  C.  Bramble 

For.  509.  Covert  Management  (2).— Management  of  forest  associations  for 
maintenance  and  development  of  wildlife.     Prerequisite:     For.  508. 

Professor  W.  C.  Bramble 

For.  510.  Seminar  (1-2  per  semester)  .—Current  problems  of  forest  research 
presented  as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for 
each  semester's  work.  Professor  W.  C.  Bramble 

For.  530.  Research  in  Wood  Utilization  (3-6  per  semester).— Research 
in  some  chosen  phase  of  wood  utilization  or  forest  products.  Prerequisite:  For. 
431.     Lecture  and  practicum  hours  to  be  arranged.  Professor  N.  A.  Norton 

For.  531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semes- 
ter).—Wood  as  a  construction  material;  testing  techniques  for  structural  timbers  and 
wood  assemblies;  use  of  laminated  wood,  ring  connectors,  and  other  types  of  special 
construction.  Prerequisite:  For.  404.  Lecture  and  practicum  hours  to  be  ar- 
ranged. Professor  N.  A.  Norton 

For.  532.  Laminates  (3-6  per  semester).— Advanced  and  special  studies  in 
the  fabrication  and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood- 
to-metal  bonding.  Prerequisite:  For.  405.  Lecture  and  practicum  hours  to  be 
arranged.  Professor  N.  A.  Norton 

For.  535.  Conditioning  Treatments  for  Wood  (3-6  per  semester).— Ad- 
vanced study  and  problems  in  preservative,  seasoning,  and  other  special  treatments 
for  wood  and  wood  products.  Prerequisite:  For.  435.  Lecture  and  practicum 
hours  to  be  arranged.  Professor  N.  A.  Norton 

For.  550.  Forest  Mensuration  (2-8  per  semester).— Research  in  some  cho- 
sen field.     Prerequisite:     For.  450.     Lecture,  conferences,  practicum. 

Professor  H.  A.  Meyer 

For.  560.  Forest  Management  (3-8).— Special  topics  in  forest  management 
and  research  in  some  chosen  field.     Prerequisite:     For.  466.     Hours  to  be  arranged. 

Professor  H.  A.  Meyer 

For.  575.  Applications  of  Forest  Economics  and  Finance  (3  per  semes- 
ter).—Survey  of  situations  in  forestry  where  business  problems  and  particular  circum- 
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stances  of  production,  value,  and  costs  are  currently  significant.     Prerequisite:     For. 
70.     Hours  to  be  arranged.  Professor  M.  W.  Humphrey 

For.  590.  The  Lumber  Industry  (2-4).— The  relation  of  the  lumber  indus- 
try to  national  economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 
Prerequisite:      For.  430.     Lecture  2  to  4  hours. 

For.  591.  Problems  in  Lumbering  (2-6).— Research  in  some  chosen  phase 
of  lumbering.  Prerequisite  or  concurrent:  For.  590.  Lecture  and  practicum  hours 
to  be  arranged. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
For.     400.     Advanced  Silviculture  (2)  "Professor  W.  C.  Bramble 

Forest  Research  (2)  Professor  W.  C.  Bramble 

Mechanical  Properties  of  Wood  (3)        Professor  N.  A.  Norton 
Veneer  and  Plywood   (3)  Professor  N.  A.  Norton 

Forestry  Literature  (1)  Professor  W.  E.  White 

National  and  State  Forest  Practice  (2) 

Professor  V.  A.  Beede 
Regional  Silviculture  (4)  Professor  H.  N.  Cope 

Forest  Uses  (3)  Professor  W.  C.  Bramble 

Forest  Products  and  Industries  (3)        Professor  N.  A.  Norton 
Advanced  Utilization  (2-4)  Professor  N.  A.  Norton 

Seasoning  and  Preservation  (3)  ProfessorN.A.Norton 

Improvements  (3) 
Forest  Park  Administration  (3) 

Advanced  Mensuration  (2)  Professor  H.  A.  Meyer 

Statistics  in  Forestry  and  Wood  Utilization  (3) 

Professor  H.  A.  Meyer 
Aerial  Photogrammetry  in  Forest  Management  (2) 
Advanced  Wood  Technology  (2)  Professor  W.  E.  White 

Forest  Management  and  Management  Plans  (4) 

Professor  H.  A.  Meyer 
Silvicultural  Research  (2-4)  Professor  W.  C.  Bramble 

Problems  in  Forest  Management  (3)       Professor  H.  A.  Meyer 
Problems  in  Forest  Economics  and  Finance  (3) 

Professor  M.  W.  Humphrey 
Policy  and  Administration  (3)  Professor  V.  A.  Beede 

Lumbering  (3) 
Lumber  Distribution  (3) 
Logging  (3) 
Milling  (3) 
Small  Sawmills  (3) 

FRENCH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

ACADEMIC  YEAR 

Fr.  544.  Neo-Classicism  in  the  Romance  Literatures  (3).— The  nature 
and  development  of  the  Neo-classic  movement  in  Italy,  France,  Spain,  and  Portugal. 
Prerequisite:     Fr.  40.     Lecture  3  hours. 
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Fr.  545.  Romanticism  in  the  Romance  Literatures  (3).— The  nature 
and  development  of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal. 
Prerequisite:     Fr.  40.     Lecture  3  hours. 

Fr.  551.  Romance  Philology  (3).— Historical  development  of  the  Romance 
languages.     Recitation  3  hours. 

Fr.  552.  Old  and  Middle  French  Readings  and  Literature  (3).— Famil- 
iarizes the  student  with  Old  and  Middle  French  texts  from  the  earliest  monument  to 
Villon.     Prerequisite:     Fr.  551.     Recitation  3  hours. 

Fr.  553.  French  Literature  of  the  Renaissance  (3).— The  French  Re- 
naissance from  1498  to  1548.    Lectures,  discussions,  and  reports.    Recitation  3  hours. 

Fr.  554.  French  Literature  of  the  Renaissance  (3).— The  French  Re- 
naissance from  1548  to  1594.    Lectures,  discussions,  and  reports.    Recitation  3  hours. 

Fr.     557.     French  Romantic  Poetry  (3) 

Fr.     562.     French  Thinkers  of  the  18th  Century  (3).— Recitation  3  hours. 

Fr.  564.  French  Romanticism  (3).— The  French  Romantic  Movement  after 
1830.     Lectures,  discussions,  and  reports.     Recitation  3  hours. 

Fr.     570.    Voltaire  and  Rousseau  (3) 

Fr.  571.  Seminar  in  French  Literature  (3).— Lectures  on  methods  of  re- 
search. Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor.     Recitation  3  hours. 

Fr.  572.  Seminar  in  French  Literature  (3).— Continuation  of  Fr.  571. 
Recitation  3  hours. 

Fr.  573.  Research  in  French  Literature  (3).— In  addition  to  the  regular 
courses  there  will  be  an  opportunity  for  students  adequately  prepared  to  earn  from 
1  to  3  credits  through  research. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Fr.    400.     French  Literature  of  the  16th  Century  (3) 

K)1X.     French  Theater  of  the  Classical  Period  (3) 
French  Theater  of  the  Classical  Period  ( 3). —Continuation 
of  Fr.  401. 

French  Dramatic  Literature  of  the  18th  Century  (3) 
French  Literature  of  the  19th  Century  (3) 
French  Literature  of  the  19th  Century  (3) 
French  Novel  of  the  19th  Century  (3) 
French  Novel  of  the  19th  Century  (3) 
French  Contemporary  Poetry  (3) 
Contemporary  French  Drama  (3) 
Contemporary  French  Drama  (3) 
French  Novel  of  the  18th  Century  (3) 
The  Teaching  of  Romance  Languages  (3) 
Professional  Translating  from  French  into  English  (3) 
Literary  Criticism  in  France,  Italy,  and  Spain  (3) 
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MAIN  SUMMER  SESSION 

The  Great  Writers  of  France:     Balzac  (2) 

La  Fontaine  and  His  Time  (2) 

Frfnch  Lyric  Poetry  of  the  19th  Century  (2) 

French  Novelists  of  the  Romantic  School  (2) 

The  Romantic  Poets  (2) 

Contemporary  French  Drama  (2) 

Modern  French  Drama  (2) 

The  French  Short  Story  of  the  19th  Century  (2) 

Victor  Hugo  and  His  Time  (2) 

Charles  Baudelaire  (2) 

French  Romantic  Poetry  (2) 

France  Between  Two  Wars  (2) 

moliere  and  the  classical  comedy  (2) 

French  Literature  of  the  19th  Century  (2) 

Classical  French  Literature  (2) 

The  French  Novel  from  1870  to  1914  (2) 

The  Contemporary  Novel  (2) 

Voltaire  and  Rousseau  (2) 

Research  in  French  Literature  (1-3) 

Advanced  Phonetics  (2) 

Composition  and  Stylistics  (2) 

Advanced  Composition  and  Stylistics  (3-6) 

Research  Laboratory  in  Phonetics  (1) 

French  Novelists  of  the  18th  Century  (2) 

French  Poetry:  from  Baudelaire  to  the  Symbolists  (2) 

French  in  the  Secondary  Schools  (3) 

French  and  Spanish  in  the  Secondary  Schools  (3) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Fr.     409S.     Advanced  Course  in  Pronunciation  and  Conversation  (2) 
Fr.     469S.     French  Civilization  of  the  19th  Century  (2) 
Fr.     490S.     Grammar  and  Composition  (3) 
Fr.     493S,  493X.     Elementary  Phonetics  (2) 
Fr.     49 5 S.     Advanced  Composition  and  Syntax  (3) 
Fr.     498S.     Intermediate  Phonetics  (2) 


FUEL  TECHNOLOGY 

Professor  C.  C  Wright,  Ph.D. 
Chief  of  the  Division 

Fuel  T.  501.  Coal  Petrography  (2).— The  microscopic  examination  of 
coals  for  the  determination  of  coal  type  and  vegetable  origin.  Prerequisite  or  con- 
current:    Fuel  T.  503.     Practicum  6  hours.  Professor  C.  R.  Kinney 

Fuel  T.  502.  Research  Data  (3).— Methods  of  obtaining  and  interpreting 
research  data;  designed  foi  the  graduate  student  beginning  laboratory  research.  Pre- 
requisite:    Math.  30.     Lecture  3  hours.  Professor  R.  F.  Nielsen 

Fuel  T.  503.  Chemical  Constitution  and  Scientific  Classification  of 
Coal  (3-6).— The  chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalifi- 
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cation  process;  constitution  of  coal  as  deduced  by  chemical  methods;  scientific  classi- 
fication of  coals.     Prerequisite:     Chem.  31.  Professor  C.  R.  Kinney 

Fuel  T.  504.  Fuel  Technology  Research  (1-15  per  semester).— Original 
research  on  preparation,  carbonization,  processing,  utilization,  or  constitution  of 
fuels.  Results  of  the  investigation  may  be  used  as  the  thesis.  Prerequisites:  Fuel 
T.  502,  503.  Professor  C.  C.  Wright  and  Staff 

Fuel  T.  505.  Physicochemical  Properties  of  Coal,  Mineral  Matter, 
and  Ash  (3).— The  physical,  physicochemical,  and  use  properties  of  coals,  mineral 
matter,  and  coal  ash;  their  significance  and  application  in  the  preparation  and  use  of 
coals;  ash  fusibility,  clinker  formation,  and  slagging.  Prerequisite:  Chem.  41. 
Lecture  3  hours.  Professor  J.  D.  Clendenin 

Fuel  T.  506.  Advanced  Combustion  (3).— Advanced  combustion  and  heat 
balance  calculations,  ignition  and  flame  characteristics  of  fuels;  furnace  atmospheres; 
selection  of  fuels  with  reference  to  use  and  equipment.  Prerequisite:  Chem.  41. 
Lecture  3  hours.  Professor  C.  C.  Wright 

Fuel  T.  507.  Advanced  Thermal  Processing  (3).— Pyrolysis  of  carbon 
compounds;  coal  carbonization  methods  and  economics;  significance  of  rank  and  com- 
position in  thermal  processing  and  utilization;  metallurgical  and  gas  making  coke 
requirements  and  properties;  process  control.  Prerequisites:  Chem.  35,  41,  or 
Min.  Prep.  410.     Lecture  3  hours.  Professor  ].  D.  Clendenin 

Fuel  T.  508.  Synthesis  of  Liquid  Fuels  (3).— The  chemical  nature  of 
liquid  fuels,  lubricating  oils,  and  hydrocarbons  of  synthetic  processes;  preparation  of 
hydrogen  and  synthesis  gas;  hydrogenolysis  of  pure  compounds,  oils,  tars,  and  coal; 
theoretical  aspects  of  Fischer-Tropsch  and  related  processes.  Prerequisites:  Chem. 
31,  Fuel  T.  402.     Lecture  3  hours.  Professor  H.  B.  Charmhury 

Fuel  T.  509.  Technology  of  Tars  (3).— Theories  of  tar  formation;  chem- 
ical constitution  of  tars  and  their  physical  and  chemical  properties;  methods  of  sepa- 
ration, refining,  and  purification;  uses  of  tars  and  tar  products.  Coal,  oil,  and 
water-gas  tars  are  considered.     Prerequisite:     Chem.  31.     Lecture  3  hours. 

Professor  T.  S.  Polansky 

Fuel  T.  510.  Fuel  Technology  Problem  (1-6  per  semester).— Special 
problems  in  fuel  technology.     Prerequisite:     Fuel  T.  503. 

Professor  C.  C.  Wright  and  Staff 

Fuel  T.  511.  Fuel  Technology  Seminar  (1-6).— Selected  topics  from  cur- 
rent fuel  technology  research  examined  and  discussed.  Prerequisite:  Chem.  35 
or  41.  Professor  C.  C.  Wright  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Fuel  T.     400.     Fuel  Technology  Research  and  Design  (3) 

Professor  C.  C.  Wright  and  Staff 
Fuel  T.     401.     Fuel  Gases  and  Gasification  (3) 

Professors  C  C.  Wright,  H.  B.  Charmhury 
Fuel  T.     402.     Chemical  Processing  of  Fuels  (2) 

Professor  H.  B.  Charmhury 
Fuel  T.     403.     Energetics  of  Fuel  Technology  (3) 

Professor  A.  W.  Gauger 
Fuel  T.     404.     Fuel  Technology  Design  (3)  Professor  T.  S.  Spicer 
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GEOGRAPHY 

Professor  E.  Willard  Miller,  M.A.,  Ph.D. 
Chief  of  the  Division 

Geog.  503.  Advanced  Regional  Geography  (3-12).— Intensive  study  at  an 
advanced  level  of  selected  regions  or  sections  of  the  continents.  Lectures,  reports, 
and  discussion.     Prerequisite:      12  credits  in  geography. 

Professors  E.  W.  Miller,  G.  F.  Deasy 

Geog.  504.  Physical  Geography  Seminar  (3-12).— The  literature  of  some 
phase  of  physical  geography  with  emphasis  on  procedures  for  organizing  material  for 
classroom  reports  and  discussions.  Professors  E.  W.  Miller,  G.  F.  Deasy 

Geog.  505.  Economic  Geography  Seminar  (3-12).— The  literature  of  some 
phase  of  economic  geography  with  emphasis  on  procedures  for  organizing  material  for 
classroom  reports  and  discussions.  Professor  E.  W.  Miller 

Geog.  506.  Cultural  and  Political  Geography  Seminar  (3-12).— The 
literature  of  some  phase  of  cultural  and  political  geography  with  emphasis  on  pro- 
cedures for  organizing  material  for  classroom  reports  and  discussions. 

Geog.  510.  Physical  Geography  Research  (3-10).— Original  study  in  some 
phase  of  physical  geography.  This  may  be  a  field  problem  or  a  problem  which  re- 
quires detailed  library  investigation  together  with  analysis  and  presentation  of  data 
and  statistics.     Results  of  investigation  may  form  basis  for  thesis. 

Professor  G.  F.  Deasy 

Geog.  511.  Economic  Geography  Research  (3-10).— Original  study  in 
some  phase  of  economic  geography  research.  This  may  be  a  field  problem  or  a 
problem  which  requires  detailed  library  investigation  together  with  analysis  and  pre- 
sentation of  data  and  statistics.     Results  of  investigation  may  form  basis  for  thesis. 

Professor  E.  W.  Miller 

Geog.  512.  Cultural  and  Political  Geography  Research  (3-10).— 
Original  study  in  some  phase  of  cultural  and  political  geography  research.  This 
may  be  a  field  problem  or  a  problem  which  requires  detailed  library  investigation 
together  with  analysis  and  presentation  of  data  and  statistics.  Results  of  investiga- 
tion may  form  basis  for  thesis. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Geog.     400.     Regional  Geography  of  North  America  (3) 

Professor  G.  F.  Deasy 

Geog.     401.     Regional  Geography  of  Pennsylvania  (3) 

Professor  E.  W.  Miller 
Regional  Geography  of  Middle  America  (3) 
Regional  Geography  of  South  America  (3) 
Cultural  Geography  (3) 

Regional  Climatology  (3)  Professor  G.  F.  Deasy 

Field  Methods  in  Geography  (3)  Professor  E.  W.  Miller 

Geography  of  Europe  (3)  Professor  E.  W.  Miller 

Geography  of  the  Orient  (3)  Professor  G.  F.  Deasy 

Geography  of  Africa  (3) 
Geography  of  the  Air  Age  (3)  Professor  E.  W.  Miller 
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Geog.     452.     Interpretation  of  Aerial  Photographs  (3) 

Professor  G.  F.  Deasy 
Geog.     460.     Political  Geography  (3) 
Geog.     480.     Geography  of  World  Manufacturing  (3) 

Professor  E.  W.  Miller 

GEOLOGY 

Professor  Frank  M.  Swartz,  Ph.D. 
Chief  of  the  Division 

*Geol.  500.  Geology  Seminar  (1-9).— Intensive  study  of  any  of  the  fol- 
lowing: coal,  oil  and  gas,  clays,  ore  deposits,  historical  geology,  metamorphic  and 
structural  geology,  paleontology. 

fGEOL.  501.  Stratigraphy  (3-12).— Stratigraphic  principles,  with  particular 
reference  to  outstanding  problems  of  North  American  geology. 

Professor  F.  M.  Swartz 

JGeol.  502.  Geological  Research  (3-18).— An  original  investigation  of  a 
geological  problem  approved  by  the  chief  of  the  division.  Results  of  the  investiga- 
tion may  be  used  for  the  thesis. 

tGEOL.     503.     Paleontology  (3-9)  Professor  F.  M.  Swartz 

§Geol.  504.  Advanced  General  Geology  (3-6).— The  history  of  geology 
with  comparison  of  classical  and  modern  geologic  concepts  of  volcanism,  magmatic 
intrusion,  sedimentation,  diastrophism,  geotectonics,  and  metamorphism.  Prere- 
quisite:    graduate  standing  in  geology.  Professors  P.  D.  Krynine,  ].  E.  Allen 

Geol.  505.  Paleogeography  (3-4).— Identification  of  the  geography  and 
relief  of  the  past  and  reconstruction  of  ancient  climates  by  methods  of  sedimentary 
petrography.     Prerequisite:     Min.  485.  Professor  P.  D.  Krynine 

§Geol.  507.  Geomorphology  (3-9).— Processes  involved  in  the  development 
of  land  forms;  relationships  to  structural  and  lithologic  features;  interpretation  of  the 
history  of  development;  principles  of  description  and  classification.  Prerequisite: 
Geol.  32.  Professor  J.  E.  Allen 

tGEOL.  511.  Ore  Deposits,  Principles  (3-6).— An  advanced  study  of  the 
fundamental  theories  of  ore  deposition;  critical  examination  of  those  factors  which 
control  locus  and  extent  of  mineralization;  interpretation  of  criteria  by  which  geologic 
processes  are  recognized  and  their  significance  evaluated.     Prerequisite:     Geol.  482. 

Professor  ].  D.  Ridge 

IGeol.  512.  Ore  Deposits,  Types  (3-6).— The  geologic  history  of  selected 
ore  bodies  with  respect  to  forming  media;  causes,  sequences,  and  loci  of  emplace- 
ment; alteration.  Microscopic  investigation  of  ore  and  rock  specimens.  Prere- 
quisites:    Geol.  452,  511,  Min.  461,  483.  Professor  J.  D.  Ridge 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Geol.     451.     Economic  Geology  (3)  Professor  J.  D.  Ridge 

Geol.     461.     Physiography  of  the  United  States  (3) 

Professor  ].  E.  Allen 

*  Credits  to  be  arranged,  1  to  6  per  semester, 

t  Credits  to  be  arranged,  3  to  6  per  semester. 

t  Credits  to  be  arranged,  3  to  9  per  semester. 

§  Credits  to  be  arranged,  3  per  semester. 
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Geol.  464.  Paleontology  (3) 

Geol.  481.  Geology  of  Oil  and  Gas  (3) 

Geol.  482.  Metallic  Mineral  Deposits  (3) 

Geol.  483.  Structural   Geology   (3) 

Geol.  484.  Paleozoic  Stratigraphy  (3) 

Geol.  485.  Paleontology  (2) 

Geol.  486.  Stratigraphic  Methods  (1) 

Geol.  488.  Earth  Sciences  Seminar  (1) 

Geol.  489.  Earth  Sciences  Report  (1) 


Professor  F.  M.  Swartz 

Professor  ].  D.  Ridge 
Professor  F.  M.  Swartz 
Professor  F.  M.  Swartz 
Professor  F.  M.  Swartz 
Professor  F.  M.  Swartz 


GEOPHYSICS  AND  GEOCHEMISTRY 

Professor  S.  J.  Pirson,  M.C.E.,  M.S.,  D.Sc. 
Chief  of  the  Division 

Geophys.  500.  Geophysical  Seminar  (1-3).— Discussion  of  geophysical  re- 
ports and  papers;  scientific  outlook.  Prerequisites:  Geophys.  401,  402.  Lecture 
1  to  3  hours.  Professor  S.  ].  Pirson 

Geophys.  501.  Geophysical  Research  (3-12).— Research  work  in  theoreti- 
cal and  applied  geophysics;  especially  the  branches  of  the  seismology  and  geophysical 
methods  of  exploration.    Practicum  3  hours  per  credit.  Professor  S.  ).  Pirson 

Geophys.  502.  Selected  Chapters  of  Advanced  Geophysics  (2).— Lec- 
ture, review,  and  discussion  of  current  problems  in  geophysics;  topics  not  covered  in 
Geophys.  401,  such  as  seismological  theory,  geological  effects  of  geophysical  events. 
Given  alternate  years.     Prerequisite:     Geophys.  401.     Lecture  2  hours. 

Professor  S.  ].  Pirson 

Geophys.  503.  Geophysical  Surveys  (3-6).— An  advanced  course  in  the 
theory  of  geophysical  methods  of  exploration  and  interpretation  of  data.  Prerequisites: 
Geophys.  402,  Math.  100.     Lecture  and  practicum  3  to  18  hours. 

Professor  S.  J.  Pirson 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Geophys.     401.     Mineral  Geophysical  Prospecting  (3)      Mr.  L.O.Bacon 
Geophys.     402.     Petroleum  Geophysical  Prospecting  (4) 

Professor  S.  ].  Pirson 
Geophys.     403.     Geophysics  Field  Work  (3).— Summer  practicum. 

Mr.  L.  O.  Bacon 
Geophys.  404.  Geophysical  Prospecting  Problems  (3)  Mr.  L.  O.  Bacon 
Geophys.     405.     Introductory  Geophysics  (3)  Professor  S.  ].  Pirson 

Geophys.     406.     Introductory  Geochemistry  (3)  Professor  S.  J.  Pirson 


GERMAN 

Professor  Philip  A.  Shelley,  A.M.,  Ph.D. 
Head  of  the  Department 

Ger.  501.  German  Language  Seminar  (3-9).— Critical  study  of  special 
problems  in  the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German 
dialects  in  different  eras.     Papers. 
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Ger.  515.  German  Literature  Seminar  (3-9).— Special  aspects  and  char- 
acteristics of  individual  writers  and  various  types  of  literature,  with  reference  to  the 
political,  economic,  social,  and  religious  conditions  of  the  times  and  to  significant 
geographical  and  ethnological  factors.     Discussions,  papers. 

Ger.  524.  Intensive  Study  of  the  Life  and*  Works  of  Goethe  (3).— 
Various  phases  of  the  poet's  life  and  individual  works.  Lectures,  discussions,  papers. 
Recitation  3  hours.  Professor  A.  F.  Bufjington 

Ger.  531.  Special  Studies  in  the  German  Lyric  (3).— Special  aspects  of 
the  German  lyric,  including  groups,  such  as  the  Gottinger  Hainbund,  movements, 
such  as  Romanticism;  and  poets,  such  as  Walther  von  der  Vogelweide,  Goethe, 
Holderlin,  Eichendorff,  Heine,  Morike,  George,  Hofmannsthal,  and  Rilke.  Lectures, 
discussions,  papers.     Recitation  3  hours.  Professor  P.  A.  Shelley 

Ger.  532.  Special  Studies  in  the  German  Drama  (3).— Special  phases 
of  the  German  drama,  with  attention  to  types;  emphasis  upon  such  writers  as  Hans 
Sachs,  Lessing,  Goethe,  Schiller,  Kleist,  Grillparzer,  Buchner,  Hebbel,  Hauptmann, 
Hofmannsthal,  etc.     Lectures,  discussions,  papers.     Recitation  3  hours. 

Professor  Helen  Adolf 

Ger.  533.  Special  Studies  in  the  German  Short  Story  (3).— Emergence 
and  development  of  the  short  story  as  a  literary  form  in  Germany,  treating  different 
features  of  the  Novelle  and  the  Kurzgeschichte  from  Goethe  to  contemporary  writers. 
Lectures,  discussions,  papers.     Recitation  3  hours.  Professor  Herbert  Steiner 

Ger.  534.  Special  Studies  in  the  German  Novel  (3).— Particular  phases 
of  the  German  novel,  especially  of  the  Bildungsroman,  from  its  beginnings  to  the 
present;  novels  of  the  17th  century,  such  as  Grimmelshausen's  Simplicissimus,  and 
those  by  succeeding  writers,  such  as  Wieland,  Goethe,  Jean  Paul,  Novalis,  Keller, 
Fontane,  Thomas  Mann,  Ricarda  Huch,  Kafka,  and  Werfel.  Lectures,  discussions, 
papers.     Recitation  3  hours.  Professor  Helen  Adolf 

Ger.  551.  Middle  High  German  (3).— Extensive  reading  of  texts;  charac- 
teristics of  the  various  dialects.     Lectures,  discussions,  papers.     Recitation  3  hours. 

Professor  A.  F.  Bufjington 

Ger.  552.  Old  High  German  (3).— Essentials  of  the  grammar,  with  special 
treatment  of  the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of 
works  written  before  1100  A.  D.     Papers.     Recitation  3  hours. 

Professor  A.  F.  Bufjington 

Ger.  553.  Gothic  (3).— Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible 
translation.  Suitable  also  for  advanced  students  in  English.  Papers.  Recitation  3 
hours.  Professor  Helen  Adolf 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Ger.     400.     Proseminar  in  Bibliography  and  Methods  of  Research  (2) 

Professor  P.  A.  Shelley 

Ger.     401.     History  of  the  German  Language  (3) 

Professor  A.  F.  Bufjington 
Ger.     421.     German  Literature  in  the  18th  Century  (3) 

Professor  A.  F.  Bufjington 
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Ger.     422.     German  Literature  in  the  19th  Century  (3) 

Professor  Helen  Adolf 
Ger.     423.     German  Literature  of  the  20th  Century  (3) 

Professor  Herbert  Steiner 

Ger.     443.     Literary  Relations  of  Germany  with  England  and  America 

(3)  Professor  P.  A.  Shelley 

GREEK 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 

Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical 
Languages  will  offer  graduate  work;  hut  not  more  than  one  of  the  following  courses 
will  ordinarily  he  given  in  any  one  semester.  Prospective  students  should  confer  with 
the  department  before  registration. 

Greek  500.  Greek  Composition  (2).— Translation  of  extended  narrative 
passages  into  Attic  Greek;  a  thorough  review  of  forms  and  syntax;  attention  to  the 
rhetorical  elements  of  the  language.     Recitation  2  hours.    Professor  R.  E.  Dengler 

In  addition  to  this  course,  the  following  may  he  taken  for  graduate  credit  und.er  the 
restrictions  in  force: 
Greek     41  IS.     Essentials  of  Greek  (3) 

Greek     421.     Greek  Tragedy  (3)  Prof essor  R.  E.  Dengler 

Greek     422.     Greek  Comedy  (3)  Professor  R.  E.  Dengler 

Greek     423.     Attic  Orators  (3)  Professor  R.  E.  Dengler 

Greek     424.     Greek  History  or  Philosophy  (3)  Professor  R.  E.  Dengler 

Greek     427.     New  Testament  Greek  (3)  Prof  essor  R.  E.  Dengler 

HEALTH  EDUCATION 

Consult  Professor  Lloyd  M.  Jones,  M.A.,  Ph.D. 

Health  Ed.  501.  Health  Implications  in  the  Growth  and  Develop- 
ment of  School  Children  (3).— New  concepts  of  child  growth;  factors  influenc- 
ing growth  and  development  of  school  children;  medical  inspection  and  examination; 
preschool  program;  early  habit  formations;  mental  hygiene;  co-operation  of  parents, 
teachers,  and  children;  educative  programs.     Prerequisite:     Health  Ed.  215. 

Professor  A.  F.  Davis 

Health  Ed.  505.  Advanced  Techniques  in  Health  Education  ( 3). —Pre- 
requisites:    Health  Ed.  215,  399,  Psy.  437.  Professor  A.  F.  Davis 

Health  Ed.  572.  Tests  and  Measurements  in  Health  Education  (3). 
—Critical  study,  evaluation,  and  demonstration  of  tests  and  measures  of  health  edu- 
cation; statistical  computations  of  data.  Prerequisites:  Phys.  Ed.  490,  Health  Ed. 
215,  399.  Professor  F.  ].  Bedenk 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Health  Ed.     403.     First  Aid,  Athletic  Conditioning,  and  Training  (3) 

Professor  S.  P.  Fogg 

Health  Ed.     405.     Recent  Developments  in  Public  Health  Education 

(3-6)  Professor  A.  F.  Davis 
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Health  Ed.     406.     Recent  Developments  in  School  Health  Education 
(3)  Professor  A.  F.  Davis 

Health  Ed.     407,  407X.     Advanced  Personal  and  Public  Health  (3) 

Professor  A.  F.  Davis 

Health  Ed.     411.     Safety  Education  in  the  Schools  (3) 

Professor  C.  D.  Werner 

Health  Ed.     427,     Health  Factors  in  the  Development  of  the  Ado- 
lescent (3)  Professor  A.  F.  Davis 

Health  Ed.     453,  453X.     Organitation  and  Administration  of  Health 
Education  (3)  Professor  A.  F.  Davis 

Health  Ed.     455S.     Relationships  of  Health  Education  to  the  Exact 
Sciences  (3) 

Health  Ed.     456.     Advanced  Techniques  in  Rural  School  Health  (3) 


HISTORY 

Professor  J.  Paul  Selsam,  M.A.,  Ph.D. 
Head  of  the  Department 

Hist.     500.     Seminar    in    American    History    (3-6).— Subject    to    be    an- 
nounced. Professors  W.  H.  Gray,  B.  M.  Hermann,  P.  S.  Klein 

Hist.     506.     The  Diplomatic  Background  of  the  World  War,  1871  to 
1914  (3). -Prerequisites:     Hist.  18,  19. 

Professors  J.  E.  Gillespie,  J.  P.  Selsam 

Hist.     507.     The  Reform  Movement  in  Modern  England,   1832  to  the 
Present  (3)  Professors  ].  E.  Gillespie,  A.  G.  Pundt 

Hist.     508.     Studies  in  European  History,   1600-1789  (3) 

Professors  J.  P.  Selsam,  J.  E.  Gillespie 

Hist.     509.     The   French   Revolution   and   Napoleonic   Era,    1789-1815 
(3). -Prerequisites:     Hist.  18,  19.  Professor  J.  E.  Gillespie 

Hist.     511.     Seminar  in  European  History  (3-6) 

Professors  ].  E.  Gillespie,  J.  P.  Selsam,  A.  G.  Pundt 

Hist.     512.     Studies  in  Pennsylvania  History  (3-6) 

Professor  P.  S.  Klein 

Hist.     515.     Studies  in  Southern  History  (3)  Professor  P.  S.Klein 

Hist.     520.     The    American    Revolution,     1763-1783    (3).— Prerequisites: 
Hist.  20,  21.  Professor  B.  M.  Hermann 

Hist.     529.     Cultural  History  of  the  Early  Middle  Ages  (3) 

Professor  J.  H.  Dahmus 

Hist.     532.     Studies  in  Medieval  Civilization  (3) 

Professor  J.  H.  Dahmus 

Hist.     533.     Studies  in  the  History  of  the  United  States,  1829-1850  (3) 

Professor  P.  S.  Klein 

Hist.     534.     The  Civil  War  and  Reconstruction,  1860-1877  (3).-Prere- 
quisites:     Hist.  20,  21.     Recitation  3  hours. 

Professors  P.  S.  Klein,  B.  M.  Hermann 
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Hist.     536.     Studies  in  the  History  of  the  United  States,  1877-1900  (3) 

Hist.     538.     Studies  in  the  History  of  Foreign  Relations  of  the  United 
States,  1492  to  the  Present  (3) 

Hist.     562.     Seminar    in    Latin- American    History    (3-6).— Prerequisites: 
Hist.  22,  23.  Professor  W.  H.  Gray 

Hist.     563.     Studies  in  the  History  of  the  Caribbean  Area  (3).— Prere- 
quisites:    Hist.  22,  23.     Lecture  3  hours.  Professor  W.  H.  Gray 

Hist.     564.     Mexico  in  the  20th  Century  (3).— Prerequisites:     Hist.   22, 
23.     Lecture  3  hours.  Professor  W.  H.  Gray 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Hist.     405.     Historical    Background    of    American    Political    Parties, 
1607-1900  (3)  Professor  J.  G.  Rayhack 

Hist.     406.     History  of  American  Labor  (3)  Professor  J.  G.  Rayhack 

Hist.     418.     The  Age  of  the  Reformation  (3).— To  alternate  with  Hist. 
447.  Professor  ].  P.  Selsam 

Hist.     419,  419X.     Recent  European  History  (3) 

Professors  ].  E.  Gillespie,  K.  Forster 
Hist.     421,  42 IX.     Recent  American  History  (3) 

Professors  B.  M.  Hermann,  K.  Forster 
Hist.     422.     History  of  the  American  Frontier  (3) 
Hist.    423.     The  Formative  Period  of  American  History  (3) 

Professor  P.  S.  Klein 
Hist.     437.     The  Middle  Ages  from  Constanttne  to  the  Crusades  (3) 

Professor  J.  H.  Dahmus 
Hist.     438.     The  Middle  Ages  from  the  Crusades  to  the  Renaissance  (3) 

Professor  ].  H.  Dahmus 
Hist.     441.     Recent  and  Contemporary  History  of  Great  Britain  (3) 
Hist.     443.     History  of  Modern  Russia  (3)  Professor  ].  P.  Selsam 

Hist.     444.     Eastern  Europe  in  Modern  Times  (3)        Professor  J.  P.  Selsam 
Hist.     445.     The  Age  of  Discovery  (3)  Prof essor  ].  E.  Gillespie 

Hist.     446.     The  Development  of  the  British  Empire  (3) 

Professor  J.  E.  Gillespie 
Hist.     447.     Economic  Development  of  Modern  Europe  Since  1750  (3). 
—To  alternate  with  Hist.  418.  Professor  A.  G.  Pundt 

Hist.     448.     Social  and  Cultural  History  of  Modern  Europe  (3) 

Professor  ].  P.  Selsam 

Hist.     450.    Economic    Development   of    Colonial   America,    1607-1783 

(3).— To  alternate  with  Hist.  451.  Professor  B.  M.  Hermann 

Hist.     451.     Social  and  Cultural  History  of  Colonial  America,   1607- 

1783  (3).-To  alternate  with  Hist.  450.  Professor  B.  M.  Hermann 

Hist.     452.     Social  and  Cultural  History  of  the  United  States  Since 

1783  (3)  Dr.  I.  V.  Brown 

Hist.     460.     Latin  America  and  the  United  States  (3) 

Professor  W.  H.  Gray 

Hist.     461.     Social  and  Cultural  History  of  Latin  America  (3).— To 

alternate  with  Hist.  460.  Professor  W.  H.  Gray 
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Professor  Grace  M.  Henderson,  M.S.,  Ph.D. 
Dean  of  the  School  of  Home  Economics 

Home  Ec.  500.  Nutrition  Seminar  (3-6).— Selected  topics  and  recent  ad- 
vances in  nutrition.    Prerequisite:     Home  Ec.  402.  Recitation  3  to  6  hours. 

Professor  Ina  Padgett 

Home  Ec.  501.  Individual  Food  Problems  (2-6).— Intensive  study  of  spe- 
cific problems  in  food  preparation.  Prerequisite:  Home  Ec.  434.  Conference  1 
hour,  practicum  5  hours.  Professor  G.  M.  Olson 

Home  Ec.  502.  Problems  in  Institutional  Administration  (3-6).— In- 
dividual study  of  problems  in  institutional  administration.  Prerequisites:  Home  Ec. 
310,  330,  426.    Lecture  2  hours;  practicum,  individual  field  work. 

Professor  E.  A.  Atkinson 

Home  Ec.  503.  Diet  in  Diseases  (3).— Reports  and  discussions  of  the  prob- 
lems of  adaptation  of  diet  to  disorders  of  nutrition.  Prerequisites:  Home  Ec.  402. 
Lecture  3  hours.  Professor  R.  L.  Pike 

Home  Ec.  504.  Field  Work  in  Nutrition  (2-4).— Field  problems  planned 
to  meet  needs  of  individual  students.  Prerequisite:  Home  Ec.  402.  Hours  and  prob- 
lems to  be  arranged. 

Home  Ec.  505v.  Practicum  in  Teaching  Home  Economics  in  the  Sec- 
ondary School  (3-6).— Projects  in  home  economics  education  which  may  be  carried 
out  in  the  school  in  which  the  teacher  is  regularly  employed.  Conference  and 
practicum  hours  to  be  arranged.  Professor  J.  D.  Amberson 

Home  Ec.  506,  506v,  506vX.  Current  Developments  in  Education  in 
Relation  to  Home  Economics  (3).— Opportunity  for  home  economists  to  study 
newer  developments  in  education.  Prerequisite:  one  year  of  teaching  experience 
in  home  economics.    Lecture  3  hours.  Professor  J.  D.  Amberson 

Home  Ec.  507.  Research  in  Home  Economics  (1-6  per  semester).— Origi- 
nal studies  in  the  field  of  student's  major  interest.  Conference  and  practicum  hours 
to  be  arranged. 

Home  Ec.  508.  Parental  Education  (3).— Discussion  and  use  of  methods, 
experiences,  and  programs  which  can  be  used  effectively  to  help  parents  in  dealing 
with  problems  of  parent-child  relationships.  Prerequisites:  Home  Ec.  429,  430. 
Lecture  ?  hours.  Professor  W.  L.  Morgan 

Home  Ec.  509v,  509vX.  Curriculum  Workshop  in  Family  Life  Edu- 
cation (3).— Laboratory  course  in  problems  of  curriculum  building;  individual  prob- 
lems in  this  field;  frequent  individual  and  group  conferences.  Prerequisite:  one 
year's  experience  in  teaching  home  economics. 

Professor  ].  D.  Amberson  or  H.  M.  Hatcher 

Home  Ec.  510v.  The  Supervision  of  Home  Economics  Teaching  (2-6).— 
For  teachers  of  home  economics  desiring  to  qualify  as  city,  county,  or  student  teacher 
supervisors.  Prerequisite:  graduation  from  four-year  teacher  training  curriculum 
and  two  years'  teaching  experience  in  home  economics. 

Professor  ].  D.  Amberson,  H.  M.  Hatcher,  or  M.  E.  Riegel 

Home  Ec.  511.  Problems  in  Relation  to  Clothing  Consumption  (3).— 
Problems  connected  with  the  manufacture  and  consumption  of  clothing,  interrela- 
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tion  of  the  textile  and  clothing  trades  with  other  industries.     Prerequisite:     Home 
Ec.  301.     Lecture  3  hours.  Professor  R.  E.  Graham 

Home  Ec.  514.  Economic  and  Nutritional  Phases  of  Menu  Plan- 
ning (2-4).— Food  expenditures  in  relation  to  nutritional  value  and  income.  Pre- 
requisites:    Home  Ec.  402,  Econ.  14.  Professor  E.  W.  W.  Dye 

Home  Ec.  515,  515v,  515vX.  The  Teaching  of  Child  Development  and 
Family  Relationships  (3).— Methods  of  selection  and  presentation  of  subject  mat- 
ter basic  to  understanding  the  development  of  children,  and  the  attitudes,  emotions, 
and  relationships  within  the  family.  Not  open  to  students  having  credit  for  Home 
Ec.  482.     Prerequisite:     6  credits  in  child  development  and  family  relationships. 

Professor  W.  L.  Morgan 

Home  Ec.  516,  516v.  Methods  of  Research  in  Home  Economics  (3).— 
Review  of  problems  and  techniques  of  research  in  home  economics.  Required  of  all 
graduate  students  in  home  economics.  Professor  H.  M.  Hatcher 

Home  Ec.  517.  Thesis  (1-15).— Conferences  and  assignments  in  connection 
with  the  preparation  of  the  required  thesis. 

Home  Ec.  518v.  Evaluation  in  Family  Life  Education  (3).— Methods 
of  evaluating  progress  toward  goals  in  home  economics  education  and  the  use  of 
findings  in  program  planning  and  revision.  Professor  H.  M.  Hatcher 

Home  Ec.  519.  Consumer  Problems  (2-3).— Methods  of  securing,  evaluat- 
ing, and  presenting  data  concerning  household  commodities.  Intended  for  those  who 
teach  home  economics  in  high  schools  or  colleges  or  who  have  charge  of  adult  classes 
in  this  field. 

Home  Ec.  520.  Techniques  in  Human  Nutrition  Research  (3).— The 
more  usual  techniques  employed  by  the  research  worker  in  human  nutrition,  ac- 
companied by  directed  experience  in  their  use  and  interpretation.  Prerequisite  or 
concurrent:     Home  Ec.  500.    Lecture  2  hours,  practicum  3  hours. 

Home  Ec.  521,  521v.  Home  Economics  Education  Seminar  (2-3)  Select- 
ed topics  and  recent  developments  in  education  for  family  living.  Conferences  and 
guidance  relative  to  individual  research  problems. 

Professor  ].  D.  Amherson  or  H.  M.  Hatcher 

Home  Ec.  522.  Advanced  Dress  Design  (3).— Draping  of  garments  diffi- 
cult in  type  and  distinctive  in  design;  survey  of  literature  in  dress  design.  Prerequi- 
sites:    Art  56,  Home  Ec.  401.     Conference  1  hour,  practicum  5  hours. 

Home  Ec.  523.  Advanced  Fitting  and  Pattern  Study  (3).— Application 
of  the  principles  involved  in  altering  patterns  and  fitting  garments  to  give  students 
freedom  in  designing  and  ability  to  deal  with  difficult  fitting  problems.  Prerequisite: 
Home  Ec.  201.     Lecture  1  hour,  practicum  5  hours.  Professor  M.  E.  Westgate 

Home  Ec.  524.  Economic  Problems  of  the  Household  (3).— Economic 
problems  of  the  present-day  family;  special  emphasis  upon  factors  in  household  pro- 
duction, use  of  money  income,  and  standards  of  living.  Prerequisites:  Home  Ec. 
439,  Econ.  14.     Lecture  3  hours.  Professor  M.  B.  Allgood 

Home  Ec.  525,  525v.  Home  Economics  and  American  Society  (3).— 
Family  life  education  in  relation  to  a  democratic  culture;  emphasis  upon  the  interre- 
latedness  of  socioeconomic  problems  and  the  American  family. 
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Home  Ec.  526,  526v.  The  Community  Program  in  Family  Life  Educa- 
tion (2-3).— Ways  of  discovering  community  needs  and  resources;  methods  in  de- 
veloping the  community  program  in  family  living;  leadership  education  for  the  lay 
member  of  the  community.    Recitation  2  or  3  hours. 

Home  Ec.  528.  Home  Management  Supervision  (2-3).— Evaluation  of  ob- 
jectives and  techniques  in  the  organization,  supervision,  and  teaching  of  the  home 
management  house  experience.  Prerequisite:  Home  Ec.  439.  Recitation  2  or 
3  hours.  Professor  M.  B.  Allgood 

Home  Ec.  530.  Seminar  in  Foods  (3-6).— Readings  and  reports  on  recent 
findings  in  food  research. 

Home  Ec.  531,  53 lv.  Research  in  Home  Economics  Education  (1-6).— 
Investigation  in  home  economics  education.    Individual  conferences  on  research. 

Professor  ].  D.  Amberson  or  H.  M.  Hatcher 

Home  Ec.  532,  532v.  Curriculum  in  Family  Life  Education  (3).— 
Planning  the  school-home-community  curriculum  in  family  living  in  the  light  of  the 
immediate  social,  economic,  and  educational  outlook. 

Home  Ec.  534.  Nutrition  of  Children  (3).— The  nutritional  needs  of  the 
normal  child  during  prenatal  life,  infancy,  and  childhood.  Prerequisites:  Agr. 
Biochem.  35,  Home  Ec.  402.   Lecture  3  hours.  Professor  Ina  Padgett 

Home  Ec.  536.  Children  in  Postwar  Families  and  Communities  (3).— 
Postwar  family  and  community  situations  influencing  the  development  of  children; 
the  role  of  parents  and  teachers  in  helping  individual  children  make  satisfactory  ad- 
justments. Prerequisites:  Home  Ec.  429,  430,  or  2  courses  in  psychology.  Lec- 
ture 3  hours.  Professor  W.  L.  Morgan 

Home  Ec.  537.  Special  Problems  in  Clothing  and  Textiles  (1-6).— 
Individual  directed  study,  investigation,  and  practice  in  selected  phases  of  textiles 
and  clothing.     Prerequisites:     Home  Ec.  102,  201.     Lecture  hours  to  be  arranged. 

Home  Ec.  538.  Tailoring  (3).— The  construction  of  tailored  garments  for 
women  and  children  from  new  and  renovated  materials.  Prerequisites:  Home  Ec. 
102,  201.     Lecture  1  hour,  practicum  5  hours.  Professor  M.  E.  Westgate 

Home  Ec.  539.  The  Fashion  World  (3).— The  development  of  fashion 
throughout  the  ages;  relationship  of  present-day  fashions  and  practices  to  previous 
periods.     Prerequisites:     Home  Ec.  102,  301.     Lecture  3  hours. 

Professor  R.  E.  Graham 

Home  Ec.  540.  Seminar  in  Child  Development  (1-6).— Readings  and 
reports  on  recent  findings  in  child  development.  Prerequisites:  Home  Ec.  429, 
430,  or  Psy.  411  or  425.     Lecture  hours  to  be  arranged.         Professor  W.  L.  Morgan 

Home  Ec.  541.  Art  in  the  Environment  (3).— Approach  based  upon  hu- 
man needs  with  consideration  of  materials  in  the  light  of  their  use  in  home  living. 
Prerequisite:  Art  76  or  Art  Ed.  5  or  Home  Ec.  400.  Lecture  2  hours,  practicum 
2  hours.  Professor  A.  G.  Gardner 

Home  Ec.  542.  Food  Problems  (3).— Readings  and  discussion  of  selected 
food  problems. 

Home  Ec.  543.  Home  Management  in  Relation  to  Family  Living  (3).— 
Ways  in  which  families  manage;  an  opportunity  to  work  with  families  in  the  solu- 
tion of  their  management  problems  as  a  means  of  helping  the  student  clarify  her 
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thinking  in  relation  to  the  entire  field  of  family  management.    Prerequisite:  6  credits 
of  home  management  or  family  economics  courses  in  home  economics. 

Professor  D.  JE.  Wiesendanger 

Home  Ec.  544.  Special  Problems  in  House  Management  (3).— Specific 
management  problems,  such  as  social,  financial,  and  material,  including  the  develop- 
ment of  college  level  teaching  aids.  Prerequisite:  6  credits  of  home  management  or 
family  economics  courses  in  home  economics. 

Home  Ec.  545,  545X.  The  Family  in  Its  Community  (2-3).— Cultural 
influences  on  family  relationships;  how  the  family  orients  its  members  to  community 
living  and  group  participation.  Prerequisites:  Soc.  1,  Home  Ec.  405;  Rur.  Soc. 
452  or  Psy.  419.     Lecture  and  recitation  2  or  3  hours. 

Professor  W.  M.  Smith  Jr. 

Home  Ec.  546.  Seminar  in  Family  Relationships  (1-3).— Reading,  re- 
ports, and  discussion  of  recent  research  in  relationship  aspects  of  family  living;  par- 
ticular attention  to  studies  of  roles,  crises,  and  adjustments  within  the  family  setting. 
Prerequisite:  Home  Ec.  405  or  6  hours  of  sociology  or  psychology.  Lecture  and 
recitation  1  to  3  hours.  Professor  W.  M.  Smith  Jr. 

Home  Ec.  575.  Backgrounds  of  the  Home  Arts  (3).— Art  quality  in  the 
useful  objects  of  today  and  of  the  past;  comparison  and  evaluation  of  their  form  and 
function  for  the  needs  of  their  time;  selections  from  industry  and  from  hand  arts 
leading  to  an  exhibition.  Prerequisites:  Art  54  or  Art  Ed.  6,  Art  74  or  Home  Ec. 
220.    Lecture  2  hours,  practicum  2  hours.  Professor  A.  G.  Gardner 

Home  Ec.  585,  585X.  Clothing  Instructional  Materials  (3).— Prepara- 
tion and  evaluation  of  different  types  of  materials  for  instruction  in  textiles  and 
clothing.     Prerequisite:     Home  Ec.  201.     Lecture  1  hour,  practicum  5  hours. 

Home  Ec.  590.  Graduate  Seminar  in  Home  Economics  (1).— Prerequi- 
site:    graduate  standing.     Discussion  1  hour.  Professor  G.  M.  Henderson 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Home  Ec.     400,  400X.     Home  Furnishing  Problems  (3) 

Professor  A.  G.  Gardner 
Home  Ec.     401.     Dress  Design  (3) 

Home  Ec.     402.     Nutrition  (4)  Professors  Ina  Padgett,  R.  L.  Pike 

Home  Ec.     403.     Theories  and  Techniques  for  Commercial  Demonstra- 
tors (2) 
Home  Ec.     404,  404v.     Home  Furnishing  Teaching  Problems  (3) 
Home  Ec.     405.     Marriage  and  Family  Relationships  (3) 

Professor  M.  S.  McDowell 
Home  Ec.     406v.     Teaching  Aids  in  Family  Life  Education  (1-4) 

Professor  M.  E.  Riegel 
Home  Ec.     408.     Equipment  for  Institutions  (3) 

Home  Ec.     409.     Elements  of  Diet  in  Disease  (3)  Professor  R.  L.  Pike 

Home  Ec.     410.     Tea  Room  Management  (3) 
Home  Ec.     41 5v,  415vX.     The  Teaching  of  Homemaking  (2) 
Home  Ec.     416v,  416vX.     Administering  the  Homemaking  Program  (2) 
Home  Ec.     423.     Advanced  Home  Crafts  (2-12) 
Home  Ec.     426.     Institution  Marketing  (3) 
Home  Ec.     427,  427v,  427vX.     Family  Life  Education  (3) 

Professor  M.  E.  Riegel 
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Home  Ec.     429,  429X.     Child  Development  (3)        Professor  D.  ).  Avery 

Home  Ec.     430.     Observation  and  Experience  in  Nursery  School  (1-5) 

Home  Ec.     432.     Diet  Therapy  (3)  Professor  Ina  Padgett 

Home  Ec.     434.     Experimental  Cookery  (1-6)  Professor  G.  M.  Olson 

Home  Ec.     437a,b,cS.    School    Cafeteria   Problems    (1-3).— Units   A,    B, 
C.     1  credit  per  unit. 

Home  Ec.     438.     School  Cafeteria  (2-4) 

Home  Ec.     439.     Home  Management  (2)  Professor  M.  B.  Allgood 

Home  Ec.     440,  440X.     Study  of  Later  Childhood  (3) 

Professor  D.  J.  Avery 

Home  Ec.     441.     Nursery  School  Organization  (3) 

Home  Ec.     442.     Resident  Experience  in  Home  Management  (3).— Room 
and  board  will  be  charged  at  regular  rates. 

Home  Ec.     443,  443v,  443vX.     Adult  Homemaking  Education  (3) 

Professor  R.  H.  Cook 

Home  Ec.     444.     The  Art  and  Crafts  in  the  Homemaking  Program  (3-6) 

Professor  A.  G.  Gardner 

Home  Ec.     445.     Home  Management  Experience  (3) 

Home  Ec.     450.     Problems  in  Household  Equipment  (1-6) 

Professor   M.  B.  Allgood 

Home  Ec.     460,  460v,  460X,  460vX.     Recent  Findings  in  Home  Econom- 
ics (2-3) 

Home  Ec.     461.     Institution  Administration  (3) 

Home  Ec.     462     Institution  Experience  (3) 

Home  Ec.     463v.     Senior  Seminar  (1) 

Home  Ec.     465 v.     Student  Teaching  (1-3) 

Home  Ec.     466v.     Student  Teaching  (9) 

Home  Ec.     467.     Food  Preservation  (1-2) 

Home  Ec.     468.     Family  Nutrition  (3)  Professor  Ina  Padgett 

Home  Ec.     470.     Housing  the  Family  (2-3)  Professor  D.  E.  Wiesendanger 

Home  Ec.     472.     Clothing  Conservation  (2-3) 

Home  Ec.     473.     Home  Arts  in  the  Adult  Program  (3) 

Professor  A.  G.  Gardner 

Home  Ec.     474,  474v.     Teaching  Home  Nursing  (1) 

Home  Ec.     475.     Teaching  Nutrition  to  Boys  and  Girls  (3) 

Home  Ec.     477.     Family  Management  (3) 

Home  Ec.     480.     Advanced  Foods  (3) 

Home  Ec.     481.     Educational  Methods  with  Preschool  Children  (3) 

Home  Ec.     482.     Education    Procedures    in    Child    Development    and 
Family  Relations  (3)  Professor  W.  L.  Morgan 

Home  Ec.     484S.     Fashion  Merchandising  (3) 


HORTICULTURE 


Professor  Warren  B.  Mack,  M.S.,  Ph.D.,  Sc.D. 
Head  of  the  Department 

Hort.  500.  Ecology  of  Fruit  Plants  (3).— The  factors  hmiting  the  distri- 
bution and  intensity  of  culture  of  fruit  species  and  varieties  and  the  effect  of  en- 
vironmental factors  on  cultural  practices.     Conference  3  hours. 

Professor  R.  D.  Anthony 


HORTICULTURE  91 

Hort.  501.  Pomology  Research  (2-12).— Methods  used  in  the  more  valu- 
able research  contributions  to  pomology.     Prerequisite  or  concurrent:      Hort.  445. 

Professor  R.  D.  Anthony 

Hort.  503.  Experimental  Plant  Breeding  (3-6).— Problems  based  mainly 
on  the  research  work  of  the  department,  with  a  review  of  experimental  methods  and 
literature.     Prerequisite:     Hort.  444.     Conference.  Professor  R.  E.  Larson 

Hort.  504.  Vegetable  Gardening  Research  (2-12).— Minor  phases  of 
the  research  program  of  the  department.     Prerequisite  or  concurrent:     Hort.  424. 

Professor  M.  L.  Odland 

Hort.  506.  Nutrition  of  Fruit  Plants  (3-6).— The  student  is  assigned  a 
minor  phase  of  the  research  work  of  the  department.     Conferences  and  reports. 

Professor  R.  D.  Anthony 

Hort.  507.  Plant  Breeding  Research  (3-6).— A  critical  review  of  the 
breeding  projects  of  the  department,  with  original  investigations.  Prerequisite:  Hort. 
444.     Conference  and  reports.  Professor  R.  E.  Larson 

Hort.  508.  Nutrition  of  Vegetable  Crops  (3-6).— Research  of  the  de- 
partment, with  original  research  on  assigned  problems.    Conference  and  reports. 

Professor  W.  B.  Mack 

Hort.  511.  Problems  in  Fruit  Propagation  (3-6).— The  student  is  as- 
signed minor  phases  of  the  department's  research  program  in  this  field.  Conference 
and  reports.  Professor  R.  D.  Anthony 

Hort.  512.  Fruit  and  Vegetable  Storage  Research  (2-4).— Problems  in 
the  construction  and  operation  of  common  and  refrigerated  storage  for  fruits  and 
vegetables.  Professor  W.  B.  Mack 

Hort.  513.  Research  in  Ornamental  Horticulture  (2-12).— A  critical 
study  of  research  in  floriculture  or  nursery  practice  at  this  and  other  institutions,  par- 
ticularly the  interpretation  of  results.  Students  are  assigned  minor  phases  of  the 
research  program  of  the  department.  Professor  E.  I.  Wilde 

Hort.  514.  Problems  in  the  Propagation  of  Ornamental  Plants  (3-6). 
—The  effects  of  rooting  media,  temperature,  age  of  wood,  presence  of  leaves,  and 
chemical  stimuli  upon  the  rooting  response  of  cuttings;  the  optimum  temperature  for 
after-ripening  and  the  germination  of  seeds;  root  stocks.  Professor  R.  P.  Meahl 

Hort.  515.  Ecology  of  Ornamental  Plants  (3).— The  interrelation  of 
ornamental  plants  and  their  environments,  with  emphasis  on  autecology. 

Professor  E.  I.  Wilde 

Hort.  517.  Horticulture  Seminar  (1).— A  review  of  current  research 
publications  in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned 
topics.    Conference  1  hour  weekly. 

Hort.  518.  Research  Problems  in  Landscape  Horticulture  (3-12).— 
Selected  problems  to  be  assigned  for  original  investigation  in  the  creation,  conserva- 
tion, or  management  of  planted  areas.  Prerequisite:  Hort.  455.  Lecture  2  hours, 
practicum  hours  variable.  Professor  ].  R.  Bracken 

Hort.  519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per 
semester).— Review  of  current  research  publications  on  the  genetics  of  horticultural 
crops.  Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 
Conference  1  hour  weekly. 
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Hort.  520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per 
semester).— Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 
Conference  1  hour  weekly. 

Hort.  521.  Technical  Practices  in  Landscape  Contracting  (3-6).— 
Commercial  and  technical  operations  in  landscape  contracting  and  maintenance  ser- 
vices.    Prerequisites:     Hort.  460,  461.  Professor  J.  R.  Bracken 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Hort.     420.     Vegetable  Canning  Crops  (3)  Professor  M.  L.  Odland 

Hort.     423.     Advanced  Fruit  and  Vegetable  Processing  (3) 
Hort.     424.     Principles  of  Olericulture  (3-6)       Professor  M.  L.  Odland 
Hort.     427.     Principles  of  Floriculture  (3-6) 

Hort.     444.     Advanced  Plant  Breeding  (3-6)  Professor  R.  E.  Larson 

Hort.     445.     Principles  of  Pomology  (3-9) 
Hort.     453.     Nursery  Principles  and  Practice  (3-6) 

Professor  R.  P.  Meahl 
Hort.  454.  Landscape  Planting  Design  (3-6)  Professor  ].  R.  Bracken 
Hort.  455.  Landscape  Planting  Design  (3-6)  Professor  J.  R.  Bracken 
Hort.     460.     Landscape  Horticulture  Projects  (3-6) 

Professor  J.  R.  Bracken 
Hort.     461.     Park,  Cemetery,  and  Institutional  Grounds  Administra- 
tion (3-6)  Professor  ].  R.  Bracken 

HOTEL  ADMINISTRATION 

Professor  Grace  M.  Henderson,  M.S.,  Ph.D. 
Dean  of  the  School  of  Home  Economics 
Professor  Esther  A.  Atkinson,  M.S. 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force-. 
H.  A.     415.     Hotel  Promotion  (2) 
H.  A.     440.     Hotel  Operational  Liabilities  (2) 
H.  A.    445.     Hotel  Organization  and  Operation  (3) 

INDUSTRIAL  EDUCATION 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 
Head  of  the  Department 

Ind.  Ed.  501v.  Seminar  in  Vocational  Education  (1-12).— Conferences, 
investigations,  and  discussion  for  advanced  students  and  mature  persons  who  have 
had  experience  as  teachers,  supervisors,  or  administrators  with  one  or  more  phases  of 
vocational  education.    Conference  1  to  12  hours. 

Unit  A.  Curriculum  Construction  (2-3) 

Unit  B.  Testing  and  Grading  (2-3) 

Unit  C.  Vocational  Technical  Education  (2-3) 

Unit  D.  Adult  Education  (2-3) 

Ind.  Ed.  506v,  506vX.  Administration  of  Vocational  Education  (1-6).— 
The  job  of  the  local  director  of  industrial  education  with  major  emphasis  upon  mat- 
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ters  of  vital  importance  in  organizing  and  developing  city  and  other  local  programs 
of  industrial  education.  Prerequisite:  6  semester  hours  in  industrial  education  or 
valid  director's  certificate,  equivalent  training  and  experience.     Lecture  2  to  6  hours. 

Ind.  Ed.  510v,  510vX.  Vocational  Education  for  Administrators  (2-3). 
—Designed  for  school  administrators  and  supervisors  who  desire  an  understanding  of 
the  basic  distinction  between  practical  arts  education  and  vocational  education;  and 
who  wish  to  familiarize  themselves  with  the  underlying  principles,  essential  philoso- 
phy, valid  objectives,  and  accepted  methods  effective  in  organizing,  supervising,  and 
administering  vocational  education  programs.  Prerequisite:  Ind.  Ed.  lv  or  trade 
or  teaching  experience.    Lecture  2  hours. 

Ind.  Ed.  550v.  Research  in  Vocational  Education  (1-12).— Research  tech- 
niques in  vocational  education  and  research  problems  in  connection  with  work  of 
evening,  part-time,  or  day  vocational  industrial  schools. 

Unit  A.     Research  Techniques  in  Vocational  Industrial  Education  (2-3) 

Unit  B.  Individual  Research  Problems  in  Vocational  Industrial  Education 
(MO) 

Ind.  Ed.  555v,  555vX.  Current  Problems  in  Vocational  Education 
(1-6).— Recent  trends  and  developments  in  part-time,  full-time,  and  evening  school 
education,  involving  critical  analysis  of  objectives,  content,  and  outcome,  together 
with  constructive  suggestions  for  improving  current  practice  where  possible.  Lecture 
3  to  6  hours. 

Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions  (1) 

Unit  B.     Policies  and  Program  of  the  American  Vocational  Association  (1) 

Unit  C.     Federal  and  State  Vocational  Legislation,  Present  and  Pending  (1) 

Unit  D.     Financing  Vocational  Education  (1) 

Unit  E.     Current  Administrative  Problems  in  Vocational  Education  (1) 

Unit  F.     Current  Administrative  Problems  in  Vocational  Education  (continued) 

(1) 
Ind.  Ed.     558v.     Frontier   Problems   in   Vocational   Industrial    Educa- 
tion (2-3  per  unit) 

Unit  A.     Federal  Legislation  (2-3) 

Unit  B.     Present-Day  Local  Personnel  and  Curriculum  Problems  (2-3) 

Unit  C.     State  and  Local  Supervision  and  Administration  (2-3) 

Ind.  Ed.  560v,  560vX.  Philosophy  of  Industrial  Education  (2-3).— Prin- 
ciples and  beliefs  upon  which  progressive  industrial  education  rests;  basic  concepts 
underlying  practical  arts  and  vocational  education;  literature  for  evaluating  instruc- 
tional practices  in  industrial  education.  Prerequisite:  12  hours  in  industrial  educa- 
tion or  teaching  experience. 

Ind.  Ed.  574.  History  and  Philosophy  of  Industrial  Arts  (2-3).— His- 
torical developments  and  concurrent  educational  philosophies  of  industrial  arts  in 
American  education.  Prerequisite:  12  hours  in  professional  courses  in  industrial 
education  or  teaching  experience.     Lecture  2  or  3  hours. 

Ind.  Ed.  575,  575X.  Problems  in  Industrial  Arts  Education  (2-3).— 
Group  and  individual  investigations  and  class  discussions  of  teaching  problems  of  in- 
dustrial arts  in  such  areas  as  departmental  and  subject  objectives,  subject  matter, 
projects,  methods  of  manual  and  informational  teaching,  aids  and  devices,  selection 
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of  text  and  reference  materials,  personnel  organization,  shop  management,  problem 
pupils,  etc.     Prerequisite:      12  hours  of  industrial  education. 

Ind.  Ed.  576.  Supervision  and  Administration  of  Industrial  Arts  Edu- 
cation (2-3).— How  to  organize,  supervise,  and  administer  functioning  programs  of 
industrial  arts;  the  duties  of  a  supervisor  and  director  of  industrial  arts;  special  prob- 
lems of  supervision  and  administration  of  industrial  arts;  relationships  to  local,  state, 
and  federal  educational  authorities;  correlating  industrial  arts  with  other  areas  of 
learning.    Lecture  2  or  3  hours. 

Ind.  Ed.  577.  Testing  in  Industrial  Arts  (2-3).— Construction  of  informal 
manipulative  and  written  tests;  use  of  standardized  mechanical  aptitude  and  achieve- 
ment tests;  construction  and  use  of  rating  scales;  scoring  and  grading;  interpretation 
of  test  results.  Prerequisites:  6  hours  in  graduate  courses  in  industrial  arts  and  a 
graduate  course  in  psychology.    Lecture  2  or  3  hours. 

Ind.  Ed.  578.  Research  in  Industrial  Arts  (1-18).— Individual  research 
in  industrial  arts  for  dissertations  and  lesser  research  studies.  Prerequisite:  6  hours 
in  professional  courses  in  industrial  arts. 

Unit  A.     Common  Research  Techniques  in  Industrial  Arts  (2-3) 

Unit  B.     Individual  Research  Problems  in  Industrial  Arts  (1-15) 

Ind.  Ed.  579.  Master's  Thesis  in  Industrial  Arts  (1-6).— Conferences 
and  assignments  relating  to  the  preparation  of  an  acceptable  thesis  in  industrial  arts 
for  the  Master  of  Science  or  Master  of  Education  degrees.  Prerequisite :  6  hours  in 
professional  courses  in  industrial  arts. 

Ind.  Ed.  580.  Seminar  in  Industrial  Arts  (2-9).— Directed  study,  investiga- 
tion, or  research  in  study  of  selected  specific  fields  of  industrial  arts.  Reports  and 
constructive  criticism.  Primarily  for  graduate  students  majoring  in  industrial  arts 
education.  Prerequisite:  12  hours  in  industrial  education  or  teaching  experience. 
Lecture  2  to  9  hours. 

Ind.  Ed.  590v.  Master's  Thesis  in  Industrial  Education  (2-6).— Confer- 
ences and  assignments  relating  to  the  selection  and  preparation  of  an  acceptable  thesis 
for  the  degree  of  Master  of  Education  or  Master  of  Science. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Ind.  Ed.     401v,  401vX.     History  of  Industrial  Education  (2-3) 
Ind.  Ed.     402v,  402vX.     Supervision  of  Vocational  Education  (2-3) 
Ind.  Ed.     403v,  403vX.     Supervised  Field  Work  (1-6) 
Ind.  Ed.     405v,  405vX.     Conference  Leader  Training  (2-3) 
Ind.  Ed.     407,  407X.     Industrial  Arts  Education  (2-3) 
Ind.  Ed.     408v,  408vX.     Occupations  (2-3) 
Ind.  Ed.     409 v,  409 vX.     Tests  and  Measurements  (2-3) 
Ind.  Ed.     410v,  410vX.     Influences  of  Modern  Industrial  Life  on  Indus- 
trial Education  (2-3) 
Ind.  Ed.     412v,  412vX.     Special  Problems  in  Vocational  Education  (2-4) 
Ind.  Ed.     414v,  414vX.     Vocational  Educational  Guidance  (2-3) 
Ind.  Ed.     41  5v,   415vX.     Problems  in  Co-ordinating  Vocational  Educa- 
tion (2-3) 
Ind.  Ed.     418v,  418vX.     Problems  in  Audio-Visual  Aids  in  Industrial  Edu- 
cation (2-3) 
Ind.  Ed.     420v,  420vX.     Occupational  Hygiene  (2-3) 
Ind.  Ed.     421,  421X.     Curriculum  Materials  in  Industrial  Arts  (2-3).. 
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Ind.  Ed.     427v,  427vX.     Advanced  Course  of  Study  Building  (2-3) 
Ind.  Ed.     430v,  430vX.     Safety  Education  for  Vocational  Teachers  (2-3) 
Ind.  Ed.     436v,  436vX.     Adult  Education  in  Industrial  America  (2-3) 
Ind.  Ed.     446v,  446vX.     Improvement    of    Instruction    in    Vocational 

Education  (2-4) 
Ind.  Ed.     450v,  450vX.     Shop  Layout  and  Management  (2-3) 
Ind.  Ed.     458v.     Emerging  Problems  in  Vocational  Education  (1-7) 
Ind.  Ed.     460.     Problems  in  Vocational  Rehabilitation  of  the  Handi- 
capped (1-6) 
Unit  A.     The  Counseling  Interview  in  Vocational  Rehahilitation  (1-3) 
Unit  B.     Occupational  Information  and  Placement  Techniques  in  Vocational 

Rehahilitation  (1-3) 
Ind.  Ed.     470,  470X.     Problems  in  Senior  High  School  Industrial  Arts 
(2-3) 

INDUSTRIAL  ENGINEERING 

Professor  Clarence  E.  Bullinger,  I.E.,  M.S. 
Head  of  the  Department 

I.E.  501.  Manufacturing  Methods  (2-8).— Special  projects  including  in- 
vestigation, experimentation,  design,  and  research  of  some  one  or  more  special  types 
of  manufacture.     Seminar  and  practicum.  Professor  C.  E.  Bullinger 

I.E.  502.  Management  Methods  (3-6).— Intensive  study  of  the  newer 
phases  of  scientific  management,  including  production  control  and  application  of 
Gantt  charts;  research  on  special  problems.    Seminar  and  practicum. 

Professor  C.  E.  Bullinger 

I.E.     503.     Personnel  Relations  (2-8).— Research  on  special  topics.  Seminar. 

Professor  C.  E.  Bullinger 

I.E.  505.  Graphical  Computation  (2-10).— The  construction  of  natural  and 
logarithmic  scales,  applications  of  various  co-ordinate  papers  and  construction  of  no- 
mographic or  alignment  charts;  determination  of  empirical  formulae  from  engineering 
data.     Seminar  and  practicum.  Professor  M.  M.  Bahcock 

I.E.  506.  Time  and  Motion  Study  (3-9).— Machine  data,  elementary  and 
fundamental  machine  times;  determination  of  fatigue  curves;  design  of  Barth  slide 
rules,  micromotion  study  and  chart  plotting  of  micromotion  results;  chronocycle- 
graph  study.     Seminar.  Professor  C.  A.  Anderson 

I.E.  507.  Budgetary  Control  and  Standard  Costs  (3-6).— The  principles 
involved  in  the  preparation  of  budgets  by  functional  divisions  and  the  application  of 
divisional  budgets  as  control  media;  the  principles  involved  in  establishing  standard 
cost  data,  standard  cost  accounting  procedures,  and  the  use  of  cost  variances  in  con- 
trolling manufacturing  operations.     Prerequisite:     I.  E.  401.     Seminar. 

Professor  R.  A.  Hussey 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

I.E.  40L  Industrial  Accounts  (4)  Prof essor  R.  A.  Hussey 

I.E.  404.  Scientific  Management  (2)  Professor  C.  E.  Bullinger 

I.E.  406.  Factory  Planning  (2)  Professor  M.  M.  Bahcock 

I.E.  409.  Personnel  Administration  (3)  Professor  G.  D.  Thomas 


96  THE    PENNSYLVANIA    STATE    COLLEGE 

I.E.     411.     Manufacturing  Budgets  (2)  ProfessorR.A.Hussey 

I.E.     422a,b,c,d,e,f.     Industrial  Engineering  Problems  (2  per  unit) 

Professors  M.  M.  Bahcock,  C.  E.  Bullinger, 

C.  A.  Anderson,  R.  A.  Hussey,  G.  D.  Thomas 

I.E.     423.     Quality  Control  (2-3)  Professor  C.  E.  Bullinger 

JOURNALISM 

Professor  Franklin  C.  Banner,  M.A. 
Head  of  the  Department 

The  following  course  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 
Journ.     430S.     Supervision  and  Management  of  School  Publications  (3) 

LATIN 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 
Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical  Lan- 
guages will  offer  graduate  work;  hut  not  more  than  one  of  the  following  courses  will 
ordinarily  he  given  in  any  one  semester.  Prospective  students  should  confer  with  the 
department  before  registration. 

Latin  500.  Latin  Literature  (3).— Lectures  and  collateral  readings  on  the 
major  forms  of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the 
lectures.  Professor  R.  E.  Dengler 

Latin  501.  Roman  Religion  and  Philosophy  (3).— Primitive  Roman  re- 
ligious concepts;  their  growth  through  contact  with  more  mature  cultures;  the  devel- 
opment of  philosophic  thought  at  Rome;  the  social  and  political  status  of  society  in 
the  Roman  empire  in  relation  to  the  rise  of  Christianity.     Lectures  and  reports. 

Professor  F.  B.  Krauss 

Latin  502.  Latin  Epigraphy  (3).— Lectures  and  readings  on  Roman  inscrip- 
tions; illustrative  exercises.  Professor  F.  B.  Krauss 

Latin  503.  Latin  Paleography  (3).— The  Latin  alphabet,  writing  materials, 
Roman  book  and  cursive  hands;  illustrative  exercises.  Professor  R.  E.  Dengler 

Latin  504.  Roman  Topography  (3).— The  physical  development  of  the  city 
of  Rome,  its  walls,  aqueducts,  bridges,  streets,  fora,  public  buildings,  temples,  etc.; 
building  materials  and  methods  of  construction.    Lectures  and  reports. 

Professor  F.  B.  Krauss 

Latin     510.     Latin  Seminar  (3) 

Latin  518.  Latin  Research  (1-3).— Prosecution  of  an  assigned  problem 
under  the  guidance  of  a  member  of  the  department.  Professor  R.  E.  Dengler 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Latin     428.     Lucretius  (3)  Professor  F.  B.  Krauss 

Latin     429.     Quintilian  (3)  Professor  F.  B.  Krauss 

Latin     431.     Juvenal  (3)  Professor  F.  B.  Krauss 

Latin     436S.     Functional  Problems  in  Latin  (3) 

Latin     440a,b,c,dS.     College  Latin  (3-12)  Professor  R.  E.  Dengler 


MATHEMATICS 97 

LIBRARY  SCIENCE 

Consult  Librarian  Ralph  W.  McComb,  M.A. 
The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in  force: 
Lib.  Sci.     403S.     Intermediate    Dictionary    Cataloguing    and    Subject 

Headings  (2-3) 
Lib.  Sci.     405S.     Intermediate  Reference  Work  and  Bibliography  (2-3) 


MATHEMATICS 

Professor  Frederick  W.  Owens,  M.S.,  Ph.D. 
Head  of  the  Department 

Math.  500.  Analytical  Mechanics  (3) — An  exposition  of  rigid  dynamics, 
the  potential  function,  and  Lagrange's  equations.  Prerequisite:  Math:  419.  Lec- 
ture 3  hours. 

Math.  501.  Theory  of  Functions  of  a  Real  Variable  (3).— Theory  of 
point  sets;  of  continuous  and  discontinuous  functions  of  a  real  variable,  together  with 
the  study  of  their  derivatives  and  of  their  integrals  in  both  the  Riemann  and  Lebesgue 
sense.     Prerequisite:     Math.  421.     Lecture  3  hours. 

Math.  502.  Theory  of  Functions  of  a  Real  Variable  (3).— Continu- 
ation of  Math.  501.    Lecture  3  hours. 

Math.  503.  Fourier  Series  and  Harmonic  Functions  (3).— Fourier  se- 
ries and  integrals;  spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis 
on  their  applications.     Prerequisite:     Math.  431. 

Math.  505.  Integral  Equations  and  Their  Application  to  Mathe- 
matical Physics  (2).— The  solution  of  the  equations  of  Fredholm  and  Volterra, 
together  with  their  application  to  problems  of  geometry  and  analysis,  to  boundary 
problems  in  physics,  etc.     Prerequisite:  Math.  405.     Lecture  2  hours. 

Math.  506.  Integral  Equations  and  Their  Application  to  Mathe- 
matical Physics  (2).— Continuation  of  Math.  505.     Lecture  2  hours. 

Math.  507.  Calculus  of  Variations  (3).— Prerequisites:  Math.  421,  431. 
Lecture  3  hours. 

Math.  508.  Theory  of  Functions  of  a  Complex  Variable  (3).— A  logical 
development  of  the  complex  number  system  and  the  fundamental  operations  of  com- 
plex numbers;  the  theory  of  analytic  functions  of  a  complex  variable.  Prerequisites: 
Math.  9,  11.     Lecture  and  exercises  3  hours. 

Math.  509.  Theory  of  Functions  of  a  Complex  Variable  (3).— Continu- 
ation of  Math.  508.    Lecture  and  exercises  3  hours. 

Math.  510.  Theory  of  Substitution  Groups  (2).— The  application  of  the 
theory  of  algebraic  equations.     Lecture  2  hours. 

Math.  511.  Introduction  to  Higher  Algebra  (3).— Algebra  of  matrices, 
determinants,  bilinear  and  quadratic  forms.  Prerequisites:  Math  9,  11.  Lecture 
and  exercises  3  hours. 

Math.  512.  Introduction  to  Higher  Algebra  (3). -Continuation  of 
Math.  511.     Lecture  and  exercises  3  hours. 
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Math.  513.  Advanced  Analytic  Geometry  (3).— Introduction  of  homoge- 
neous co-ordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite: 
Math.  30. 

Math.  514.  Advanced  Analytic  Geometry  (3).— Continuation  of  Math. 
513. 

Math.  520.  Projective  Geometry  (3).— A  general  study  of  the  subject  from 
the  postulational  standpoint.  Prerequisite:  Math.  30.  Lecture  3  hours.  Alternate 
years  or  as  required. 

Math.  521.  Projective  Geometry  (3).— Continuation  of  Math.  520.  Lec- 
ture 3  hours.    Alternate  years  or  as  required. 

Math.  522.  Metric  Differential  Geometry  (3).— The  usual  classical 
treatment  of  the  subject.    Prerequisite:     Math.  11  or  30. 

Math.     523.     Differential  Geometry  (3).— Continuation  of  Math.  522. 

Math.  524.  Projective  Differential  Geometry  (3).— Study  of  the  classic 
methods  of  Wilcznski,  Lane,  Fubini,  etc.  Prerequisite:     Math.  514.    Lecture  3  hours. 

Math.  525.  Projective  Differential  Geometry  (3).— Continuation  of 
Math.  524.    Lecture  3  hours. 

Math.  526.  Algebraic  Geometry  (3).— Involutions  on  rational  curves  and 
related  topics.    Prerequisite:     Math  514.     Lecture  3  hours. 

Math.  527.  Algebraic  Geometry  (3).— Continuation  of  Math.  526.  Lec- 
ture 3  hours. 

Math.  530.  Analysis  Situs  (3).— Combinatorial  analysis  situs  with  applica- 
tion, abstract  spaces,  continuous  curves,  and  the  theory  of  dimensionality.  Prere- 
quisite:    Math.  501. 

Math.     531.     Analysis  Situs  (3).— Continuation  of  Math.  530. 

Math.  532.  Theory  of  Sets  (3).— Theory  of  abstract  sets;  cardinal  and  or- 
dinal numbers;  sets  of  points  in  Euclidean  space  and  in  general  metric  space;  theory 
of  measure  with  applications  to  geometry  and  function  theory.  Prerequisite:  general 
mathematical  maturity.    Lecture  3  hours. 

Math.  533.  Theory  of  Sets  ( 3). —Continuation  of  Math.  532.  Prerequisite: 
Math.  532.     Lecture  3  hours. 

Math.  534.  Theory  of  Algebraic  Numbers  (3).— An  introduction  to  the 
number  theory  of  quadratic  fields,  with  a  study  of  the  theory  of  ideals  in  quadratic 
and  higher  fields,  with  application.    Prerequisite:     Math.  504. 

Math.  535.  Modern  Algebraic  Theories  (3).— Algebraic  invariants,  ma- 
trices, quadratic  and  Hermitian  forms,  Galois  theory  of  equations,  modular  systems, 
etc.     Prerequisite:     general  mathematical  maturity.     Lecture  3  hours. 

Math.  536.  Modern  Algebraic  Theories  (3).— Continuation  of  Math. 
535.     Lecture  3  hours. 

Math.  540.  Theory  of  Relativity  (3).— An  introduction  to  the  subject  by 
a  study  of  the  Riemann  Einstein  space.    Prerequisites:     Math.  405,  417,  431. 

Math.     541.     Theory  of  Relativity  ( 3). —Continuation  of  Math.  540. 

Math.  550.  Mathematical  Logic  (3).— The  logical  basis  of  mathematics 
and  its  ultimate  nature.  Prerequisite:  general  mathematical  maturity.  Lecture  3 
hours. 
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Math. 

Math. 
Math.  560. 
Math. 
Math. 
Math. 


560.  Theory  of  Differential  Equations  (3) 

561.  Theory   of    Differential   Equations    (3).— Continuation   of 


570. 

571. 

575. 
mathematical   developments 
ture  2  hours. 


Special  Topics  in  Geometry  (3-6) 

Special  Topics  in  Analysis  (3-6) 

Mathematics    Seminar    (2-6).— Selected    topics    from    recent 
Prerequisite:     general   mathematical   maturity.      Lec- 


Math.     576. 
Lecture  2  hours. 


Mathematics    Seminar    (2-6).— Continuation    of   Math.    575. 


In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 
Math.     401.     College  Geometry  (3) 

Modern  Methods  in  Geometry  (3) 

Theory  of  Numeers  (3) 

Partial  Differential  Equations  (3) 

Theory  of  Proeaeility  (3) 

Statistical  Methods  (3) 

Finite  Differences  (3) 

Vector  Analysis  (3) 

Analytical  Mechanics  (3) 

Advanced  Calculus  (3) 

Advanced  Calculus  (3) 

Least  Squares  (2) 

Curve  Fitting  (1) 

Differential  Equations  (3) 

Theory  of  Equations   (3) 

Theory  of  Equations  (3) 

Introduction  to  Applied  Mathematics  (3-6) 

Introduction  to  Applied  Mathematics  (3-6) 

Foundations  of  Algebra  (3) 

Foundations  of  Geometry  (3) 


Math. 

403. 

Math. 

404. 

Math. 

405. 

Math. 

409. 

Math. 

410. 

Math. 

411. 

Math. 

417. 

Math. 

419. 

Math. 

420. 

Math. 

421. 

Math. 

424. 

Math. 

425. 

Math. 

431. 

Math. 

440. 

Math. 

441. 

Math. 

451. 

Math. 

452. 

Math. 

471. 

Math. 

472. 

MECHANICAL  ENGINEERING 

Professor  Norman  R.  Sparks,  M.E. 
Head  of  the  Department 

M.E.  502.  Advanced  Gas  Turbines  (3-6).— The  thermodynamic  and  stress 
analysis  design  of  gas  turbine  and  compressor  units.    Prerequisite:     M.E.  409. 

M.E.  504.  Advanced  Thermodynamics  (3-6).— Pure  and  applied  thermo- 
dynamics including  its  application  to  advanced  engineering  problems;  collateral  read- 
ing and  discussion  of  the  classical  works  on  the  subject.  Prerequisite:    M.E.  3  or  104. 

M.E.  505.  Heat  Transmission  (3-6).— Applications  of  principles  of  heat 
transfer  to  efficient  design  of  mechanical  engineering  equipment.  Prerequisite: 
M.E.  412. 

M.E.  506.  Mechanical  Engineering  Seminar  (1-4).— Advanced  courses 
adapted  to  the  individual  requirements  of  graduates  in  mechanical  engineering. 
Prerequisites:     M.E.  107,  410. 
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M.E.  507.  Advanced  Internal  Combustion  Engines  (3).— Design  and 
performance  of  both  carburetor  and  fuel  injection  type  reciprocating  engines  primarily 
from  the  thermodynamic  viewpoint,  with  emphasis  on  the  economics  of  operation. 
Prerequisites:     M.E.  413,  504.   Lecture  3  hours. 

M.E.  508.  Mechanical  Engineering  Research  (1-9).— Research  related 
to  the  mechanical  engineering  major  subject;  work  must  show  evidence  of  original 
thinking;  may  be  scheduled  as  thesis  work  for  the  M.S.  degree. 

M.E.  509.  Heat  Engineering  Seminar  (2-6).— Advanced  studies  in  design 
and  performance  of  heat  equipment,  direct-fired  and  unfired;  adapted  to  the  individ- 
ual requirements  of  graduates  in  mechanical  engineering.   Prerequisite:     M.E.  6. 

MECHANICAL  ENGINEERING  DESIGN 

M.E.  Des.  502.  Friction  and  Lubrication  (3).— The  hydrodynamic  the- 
ory of  lubrication,  and  the  methods  of  applying  it  to  bearing  design,  together  with  a 
survey  of  methods  of  testing  lubricants. 

M.E.  Des.  505.  Advanced  Dynamics  of  Machines  (3-6).— Linear  and 
torsional  vibrations  in  and  balancing  of  rotating  and  reciprocating  machinery;  an  exact 
analysis  of  the  stresses  produced  by  these  and  other  dynamic  forces  in  machine  parts. 
Prerequisites:    Mchs.  12,  M.E.  Des.  8. 

MECHANICAL  ENGINEERING  LABORATORY 

M.E.  Lab.  501.  Investigation  Projects  (2-6).— Special  experimental  stud- 
ies or  investigations  in  mechanical  engineering,  adapted  to  individual  requirements. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

M.E.     401a,b,c,d.     Mechanical  Engineering  (3-12) 
Air  Conditioning  (3) 
Steam  Turbines  (3) 
Gas  Turbines  (3) 
Steam  Power  Plants  (2-4) 
Refrigeration  (2-4) 
Fundamentals  of  Heat  Transfer  (3) 
Internal  Combustion  Engines  (2-4) 

Heat  Transfer  Processes  in  Commercial  Manufacturing 
(3) 

Resistance  and  Powering  of  Ships  (3) 
402.     Design  of  Machine  Tools  (3) 

METALLURGY 

Professor  Harold  J.  Read,  M.S.,  Ph.D. 
Acting  Chief  of  the  Division 

Met.  500.  Metallurgical  Research  (3-15  per  semester).— Research  on  spe- 
cial topics;  conferences,  reading,  and  library  work.  Results  may  be  embodied  in  a 
thesis.     Prerequisites:     Met.  411,  413. 

Met.  501.  Metallurgical  Problems  (1-6  per  semester).— Independent 
study  of  special  problems  in  metallurgy.  Prerequisites:  Met.  411,  413.  Practi- 
cum  3  to  18  hours. 


M.E. 

402. 

M.E. 

408. 

M.E. 

409. 

M.E. 

410. 

M.E. 

411. 

M.E. 

412. 

M.E. 

413. 

M.E. 

415. 

M.E. 

416. 

M.E. 

Des. 

METALLURGY 101 

Met.  502.  Metallurgical  Seminar  (1  per  semester).— Conferences,  read- 
ing, and  reports.    Required  of  all  graduate  students  in  metallurgy. 

Met.  515.  Corrosion  and  Protection  of  Metallic  Surfaces  (3).— The 
phenomena  and  theories  of  corrosion  processes  from  the  viewpoint  of  the  metallurgist; 
the  chemistry  and  metallurgy  of  metal  protection  by  electroplating,  anodizing,  galvan- 
izing, tinning,  metal  spraying,  and  other  metallurgical  surface  treatments,  in  both 
theoretical    and  practical  aspects.     Prerequisites:     Met.  411,  413.     Lecture  3  hours. 

Professor  H.  ].  Read 

Met.  516.  Mechanical  Metallurgy  (3).— Theory  of  plastic  flow  and  rup- 
ture of  polycrystalline  metals;  the  influence  of  combined  stresses,  rate  of  deformation 
and  temperature  variation  on  the  flow  and  rupture  of  metals;  the  applications  of  theory 
to  metal  forming  operations  and  the  interpretation  of  mechanical  test  results.  Pre- 
requisites:    Met.  411,  413.     Lecture  3  hours. 

Met.  517.  Advanced  Nonferrous  Metallurgy  (3).— Theory  of  chemical 
processes  in  the  extractive  metallurgy  of  the  principal  nonferrous  metals;  particular 
attention  to  electrometallurgical  operations  in  the  fields  of  electrowinning  and  electro- 
refining,  and  to  processes  involving  the  vapor  phase.  Prerequisites:  Met.  411,  413. 
Lecture  3  hours.  Professor  H.  ].  Read 

Met.  518.  Constitution  of  Metallurgical  Systems  (3).— Application  of 
thermodynamic  principles  to  the  study  of  gas-metal,  slag-metal,  and  complex  alloy 
systems;  equilibrium  and  rates  of  reaction  in  metal  extractions  and  refining  processes. 
Constitution  of  complex  alloys.    Prerequisites:     Met.  411,  413.  Lecture  3  hours. 

Professor  H.  M.  Davis 

Met.  519.  Advanced  Ferrous  Metallurgy  (3).— Theory  of  the  chemical 
processes  in  the  smelting,  refining,  and  deoxidation  of  iron  and  steel;  slag  and  metal 
bath  control  methods;  ingot  solidification  and  primary  forging  operations,  and  their 
relation  to  the  properties  of  wrought  steel  products.  Prerequisites:  Met.  411,  413. 
Lecture  3  hours. 

Met.  520.  Foundry  Metallurgy  (3).— The  principles  of  foundry  metallur- 
gy and  their  application  to  foundry  operations  for  various  casting  alloys;  specific  at- 
tention to  steels,  cast  irons,  and  the  nonferrous  metals  with  respect  to  the  metallurgy 
and  operations  involved  in  their  founding.  Prerequisites:  Met.  411,  413.  Lecture 
3  hours.  Professor  R.  W.  Lindsay 

Met.  521.  Engineering  Alloys  (3).— Ferrous  and  nonferrous  alloys  used 
for  special  purposes  such  as  tool  steels,  electrical  sheets,  and  corrosion  and  heat-re- 
sisting alloys;  the  various  alloys  available  for  each  application  are  compared  on  the 
basis  of  properties  and  relative  cost;  discussion  based  upon  the  metallography  and 
constitution  of  the  particular  alloy  systems  involved.  Prerequisites:  Met.  411,  413. 
Lecture  3  hours.  Professor  R.  W.  Lindsay 

Met.  522.  Solid  Phase  Reactions  in  Metals  (3).— Mechanism  and  rate 
determining  factors  in  solid  phase  reactions  in  metals;  diffusion  processes,  nucleation 
theory,  precipitation  from  solid  solution,  eutectoid,  decomposition  and  order-disorder 
phenomena.    Prerequisites:     Met.  411,  413.    Lecture  3  hours. 

Professor  E.  P.  Klier 

Met.  523.  Behavior  of  Metal  Crystals  (3).— Plastic  action  in  single  crys- 
tals of  metals  and  in  polycrystalline  metals,  theoretical  crystal  plasticity,  recovery,  and 
recrystallization,  deformation  and  recrystallization  textures,  anistropy  in  general.  Pre- 
requisites:    Met.  411,  413.    Lecture  3  hours. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Met.  405.  Ferrous  Metallography  (3) 

Met.  406.  Nonferrous  Metallography  (3) 

Met.  407.  Metallurgical  Engineering  I  (3) 

Met.  408.  Metallurgical  Engineering  II  (3) 

Met.  409.  Metallurgical  Investigations  I  (3) 

Met.  410.  Metallurgical  Investigations  II  (3) 

Met.  411.  Advanced  Physical  Metallurgy  (3) 

Met.  412.  Experimental  Metallurgy  (3) 

Met.  413.  Advanced  Chemical  Metallurgy  (3) 


METEOROLOGY 

Professor  Hans  H.  Neuberger,  D.Sc. 
Chief  of  the  Division 

Meteor.  500.  Meteorological  Seminar  (1-3).— Discussion  of  meteorolog- 
ical reports  and  papers;  scientific  outlook.  Prerequisites:  Meteor.  421,  441,  451. 
Lecture  1  to  3  hours. 

Meteor.  501.  Meteorological  Research  (3-15).— Research  work  in  physi- 
cal, synoptic,  dynamic  meteorology;  climatology.  Prerequisites:  a  minimum  of  one 
year  of  physics,  calculus,  and  differential  equations,  1 5  credits  in  meteorology.  Prac- 
ticum  3  hours  per  credit. 

Meteor.  502.  Selected  Topics  of  Advanced  Meteorology  (2).— Lec- 
tures, review,  and  discussion  of  current  problems  in  meteorology.  Prerequisite:  a 
minimum  of  15  credits  in  meteorology.    Lecture  2  hours. 

Meteor.  504.  Theoretical  and  Dynamic  Meteorology  (3).— Mathemati- 
cal analysis  of  meteorological  phenomena;  theory  of  circulation;  deformation  fields. 
Prerequisite:     Meteor.  452.    Lecture  3  hours. 

Meteor.  505.  Bioclimatology  (2).— Climatic  phenomena  in  their  relation 
to  life.    Prerequisite:     Meteor.  372.    Lecture  2  hours. 

Meteor.  506.  Advanced  Meteorological  Analysis  (2-6).— Physical  analy- 
sis of  atmospheric  phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced 
students.    Prerequisite:     Meteor.  421.    Lecture  1  hour,  practicum  3  to  15  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Synoptic  Meteorology  I  (3) 

Synoptic  Meteorology  II  (3) 

Synoptic  Meteorology  Laboratory  I  (2) 

Synoptic  Meteorology  Laboratory  II  (2-10) 

Physical  Meteorology  I  (2) 

Physical  Meteorology  II  (2) 

Dynamic  Meteorology  I  (3) 

Dynamic  Meteorology  II  (3) 

Problems  in  Dynamic  Meteorology  (1) 

Meteorological  Seminar  (2) 


Meteor. 

421. 

Meteor. 

422. 

Meteor. 

431. 

Meteor. 

432. 

Meteor. 

441. 

Meteor. 

442. 
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451. 
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MINERAL  ECONOMICS 

Professor  W.  M.  Myers,  M.S.,  Ph.D. 
Chief  of  the  Division 

Min.  Econ.     500.     Marketing  of  Minerals  and  Mineral  Products  (3-6). 
—Research  in  mineral  marketing  problems.     Prerequisite:     Min.  Econ.  453. 

Professor  W.  M.  Myers 

Min.  Econ.     501.     Research  in  Mineral  Economics  (3-6).— Investigation  in 
specialized  fields  of  research  in  mineral  economics.     Prerequisite:     Min.  Econ.  453. 

Professor  W.  M.  Myers 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  Econ.     400.     Seminar  (1)  Professor  W.  M.  Myers 

Min.  Econ.     453.     Nonmetallic  Minerals  (3)  Professor  W.  M.  Myers 

Min.  Econ.     483.     The  Metals  and  Their  Ores  (3) 

Professor  W.  M.  Myers 
Min.  Econ.     484.     The  Fuels  (3)  Prof essorW.  M.Myers 


MINERAL  PREPARATION 

Professor  Raymond  E.  Zimmerman,  E.M. 
Chief  of  the  Division 

Min.  Prep.  502.  Froth  Flotation  and  Agglomeration  (3).— An  intensive 
study  of  the  theory  and  applications  of  froth  flotation  and  agglomeration.  Prerequi- 
site:    Min.  Prep.  405.   Lecture  3  hours.  Professor  S.  C.  Sun 

Min.  Prep.  504.  Mineral  Preparation  Research  (3-10).— Research  work 
on  specific  problems  in  mineral  preparation.  Prerequisite:  Min.  Prep.  405  or  410. 
Practicum  9  to  30  hours. 

Min.  Prep.  505.  Gravity  Processes  and  Miscellaneous  Methods  of 
Mineral  Preparation  (3).— An  intensive  study  of  the  theory  and  applications  of 
gravity,  magnetic,  electrostatic,  centrifugal,  and  dense-media  processes  of  mineral 
concentration.     Prerequisite:     Min.  Prep.  405.     Lecture  3  hours. 

Min.  Prep.  506.  Mineral  Preparation  Plant  Design  (3-10).— The  lay- 
out, design,  and  selection  of  equipment  for  specific  mineral  preparation  plant  projects. 
Prerequisite:     Min.  Prep.  405.     Practicum  9  to  30  hours. 

Professor  D.  R.  Mitchell 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  Prep.  400.  Mineral  Preparation  Seminar  (1) 

Min.  Prep.  403.  Flowsheets  of  Mineral  Preparation  Plants  (2) 

Min.  Prep.  404.  Plant  Layout  and  Design  (2) 

Min.  Prep.  405.  Unit  Operations  (4) 

Min.  Prep.  406.  Mineral  Preparation  Testing  (2) 

Min.  Prep.  410.  Coal  Preparation  (3)  Professor  D.  R.  Mitchell 
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MINERALOGY 

Professor  Paul  D.  Krynine,  Ph.D. 
Chief  of  the  Division 

Min.  500.  Physical  Mineralogy  (3).— Optical  methods  and  measurement 
of  optical  constants  of  minerals.   Seminar  1  hour,  practicum  6  hours. 

Professors  P.  D.  Krynine,  T.  F.  Bates 

Min.  501a.  Petrology  (3-6).— Microscopic  study  of  rocks,  emphasizing 
classification  and  genetic  relationships.     Seminar  and  practicum. 

Professors  P.  D.  Krynine,  E.  F.  Oshorn,  ].  C.  Griffiths 

*Min.  502a.  Mineralogical  Research  (3-18).— An  original  study  of  some 
mineralogical  problem,  results  of  which  may  be  applied  on  the  thesis  requirements. 

Min.  503.  Sedimentary  Petrography  (3).— Application  of  the  more  refined 
methods  of  mechanical  and  microscopic  analyses  to  the  interpretation  of  difficult  sedi- 
mentary rocks  and  to  problems  of  industrial  petrography.  Prerequisite:  Min.  485. 
Lecture  1  hour,  practicum  6  hours.  Professors  P.  D.  Krynine,  ].  C.  Griffiths 

Min.  504.  Theoretical  Mineralogy  (3).— Selected  topics  in  crystal  chemis- 
try and  crystal  physics  applied  to  solid  solution,  polymorphism,  crystal  growth,  and 
related  phenomena;  laboratory  studies  of  identification  techniques  including  X-ray 
diffraction.    Prerequisite:     Min.  31.    Lecture  2  hours,  practicum  3  hours. 

Professor  T.  F.  Bates 

fMiN.  505.  Mineralogy  Seminar  (1-2).— Reading,  presentation,  and  discus- 
sion of  literature  dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are 
selected  to  meet  the  interests  of  the  majority  of  the  students.    Lecture  1  hour. 

Professors  P.  D.  Krynine,  E.  F.  Oshorn,  T.  F.  Bates,  ].  C.  Griffiths 

$Min.  507.  Physicochemical  Petrography  (2-3).— Advanced  work  in  the 
constitution  and  phase  relations  of  inorganic  crystals  and  liquids;  special  emphasis  on 
silicate  compounds  and  glasses.  Prerequisite:  Min.  483.  Lecture  2  hours,  prac- 
ticum 3  hours.  Professor  E.  F.  Oshorn 

$Min.  508.  Physicochemical  Petrology  (2-3).— Application  of  the  princi- 
ples of  physicochemical  petrography  to  the  origin  of  igneous  and  metamorphic  rocks. 
Prerequisite:     Min.  507.  Lecture  2  hours,  practicum  3  hours. 

Professor  E.  F.  Oshorn 

§Min.  510.  Metamorphism  (2-6).— A  detailed  review  of  chemical  mineralogi- 
cal and  structural  changes  that  take  place  during  metamorphism.  Prerequisite: 
Min.  483.    Lecture  1  to  4  hours,  practicum  3  to  6  hours. 

Professors  P.  D.  Krynine,  E.  F.  Oshorn,  T.  F.  Bates,  ).  C,  Griffiths 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.     460.     Physical  Mineralogy  (3)  Professor  T.F.Bates 

Min.     461.     Descriptive   Mineralogy   (3)  Professor  T.F.Bates 

*  Credits  to  be  arranged,  3-9  per  semester, 
t  Credits  to  be  arranged,  1  per  semester. 
t  Credits  to  be  arranged,  1-3  per  semester. 
S  Credits  to  be  arranged,  2-4  per  semester. 
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Min.     483.     Petrography  (4)  Professor ).  C.  Griffiths 

Min.     485.     Sedimentation  (3)  Professor  P.  D.  Krynine 

Min.     486.     Petrography  of  Oil  Reservoirs  (1) 

Professor  P.  D.  Krynine 
Min.     487.     Petrography  of  Oil  Reservoirs  Laboratory  (2) 

Professors  P.  D.  Krynine,  ].  C.  Griffiths 


MINING 

Professor  Arnold  W.  Asman,  B.Sc. 
Chief  of  the  Division 

Mng.  500.  Mining  Seminar  (2).— Conferences,  reading,  and  reports.  Scien- 
tific management;  public  relations;  technological  developments.  Required  of  all 
graduate  students  in  mining  engineering.     Lecture  2  hours. 

Mng.  501.  Mine  Engineering  (3).— Mine  mechanization  problems.  The 
selection  of  the  most  suitable  equipment  for  various  conditions.  Prerequisite:  Mng. 
488.     Lecture  3  hours. 

Mng.  504.  Mining  Research  (3-10).— Research  work  on  specific  problems 
in  physics  of  mining  and  mine  mechanization.  Prerequisites:  Mng.  481.  Practi- 
cum  9  to  30  hours. 

Mng.  506.  Mine  and  Mine  Plant  Design  (3-10).— The  layout,  design,  and 
selection  of  equipment  for  specific  mining  and  mine  plant  projects.  Prerequisite: 
Mng.  499.    Practicum  9  to  30  hours. 

Mng.  520.  Mine  Planning  Using  Cycle  Studies  (3-6).— Highly  produc- 
tive cycles  of  mine  section  operation  are  developed  by  use  of  time  and  method  studies 
of  the  various  sub-cycles  involved.    Prerequisite:     Mng.  72. 

Mng.  521.  Mathematical  Analysis  of  Mine  Layouts  (3).— Proportioning 
layouts  in  regard  to  mineral  available,  distances,  and  centroids  of  mining  areas;  in- 
cremental and  sub-cycle  costs.     Prerequisites:     Mng.  488. 

Mng.  522.  Rock  Mechanics  (3-6).— A  detailed  study  of  the  physical  prop- 
erties of  rocks  as  affecting  the  design  of  underground  openings;  testing  procedures, 
calculations,  and  design.     Prerequisite:     Mng.  499. 

Mng.  523.  Mine  Dusts  (3).— Detailed  studies  of  methods  of  collecting,  sam- 
pling, and  determining  the  amount,  size,  and  mineral  content  of  dust  in  mine  at- 
mospheres; methods  of  dust  control.     Prerequisite:     Mng.  481. 

Mng.  524.  Underground  Mining  Power  Distribution  Systems  (3-6).— 
Calculations  involved  in  the  design  of  power  applications  and  systems  for  mines; 
electrical,  compressed  air;  Diesels;  package  power  for  extremely  gassy  conditions;  sec- 
tionalizing;  loads  and  load  centers.    Prerequisite:     Mng.  488. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Mng.     400.     Mine  Safety  Engineering  (1)  Mr.  A.  E.  Flowers 

Mng.     481.     Physics  of  Mining  (4) 

Mng.     483.     Mineral  Property  Valuation  (2)  Mr.  A.  E.  Flowers 

Mng.     488.     Advanced  Mine  Mechanization  (2) 
Mng.     499.     Advanced  Mining  Design  (2) 
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MUSIC 

Professor  Hummel  Fishburn,  M.A. 
Head  of  the  Department 

Music  511-514.  Advanced  Piano  (3  per  course.)— Artistic  performance  of 
piano  literature  of  all  periods;  program  building  stressed  according  to  individual  taste 
and  ability;  designed  to  help  students  prepare  for  the  demands  of  successful  public 
performance;  technique,  interpretation,  memory,  and  the  qualities  that  make  for 
musicianship  and  poise  at  the  piano.     Fee  $25  per  course. 

Professor  B.  S.  Brinsmaid 

Music  558-561.  Free  Composition  (3  per  course).— An  opportunity  for  grad- 
uate students  to  do  original  work  under  supervision.  Weekly  conferences;  analysis 
and  discussion  of  the  style  and  technique  of  standard  and  contemporary  composers; 
experimental  writing  in  various  styles.  Prerequisites:  harmony  12  credits,  piano  8 
credits.  Professor  G.  W.  Wenninger 

Music  563.  Free  Arranging  (3).— Correct  procedure  in  arranging  for  vocal 
and  instrumental  ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses; 
small  instrumental  groups,  band,  and  orchestra.  Prerequisites:  harmony  18  credits, 
including  3  of  orchestration.  Professor  Hummel  Fishburn 

Music  567.  The  Literature  of  the  Orchestra  (3).— Outstanding  orches- 
tra works  of  great  composers  of  that  medium,  from  the  appreciation  and  historic  point 
of  view;  analysis  of  the  form  and  styles  of  the  suite,  the  symphony,  the  tone  poem, 
and  the  overture;  survey  of  instrumentation  and  orchestration  from  the  early  chamber 
group  to  the  present  symphony  orchestra.  Prerequisites:  Music  6  and  theoretical 
knowledge  of  the  key  instruments  of  the  orchestra.  Professor  Hummel  Fishburn 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Music     407.     Piano  Repertoire  (3)  Professor  B.  S.  Brinsmaid 

Music     408.     Vocal  Literature  (3)  Mrs.  Elizabeth  Reynolds 

Music     429-432.     Singers'  Style  and  Interpretation  (3  per  course).— Fee 
$25  per  course.  Professor  Willa  Taylor 

Music     456.     Elementary  Counterpoint  ( 3)  Professor  G.W.Henninger 

Music     464.     Musical  Literature  of  the  Romantic  Period  (3) 

Professor  Hummel  Fishburn 
Music     465.     Musical  Literature  of  the  Modern  Period  (3) 

Professor  Hummel  Fishburn 
Music     466.     Advanced  Conducting  (3)  Professor  Frank  Gullo 


MUSIC  EDUCATION 

Professor  Hummel  Fishburn,  M.A. 
Head  of  the  Department 

Music  Ed.  500.  Music  Education  Seminar  (3-6).— Problems  of  various 
phases  of  music  education,  both  instrumental  and  vocal;  research  and  literature  deal- 
ing with  these  problems.  Professor  Hummel  Fishburn  and  Staff 

Music  Ed.  571.  Vocal  Pedagogy  (3).— Practical  ways  of  solving  problems  in 
teaching  public  school  vocal  music;  physiological,  acoustic,  and  psychological  factors 


PETROLEUM    AND    NATURAL    GAS  107 

of  singing;  investigation  of  traditional  methods  of  training  singers;  voice  class  peda- 
gogy and  procedures  for  conducting  high  school  voice  training  classes.  Prerequisites: 
Music  Ed.  48  and  teaching  experience.  Professor  Willa  Taylor 

Music  Ed.  572.  Instrumental  Pedagogy  (3).— Problems  involved  in  teach- 
ing the  instruments  of  the  band  and  orchestra;  materials  for  individual  and  group  in- 
struction; a  clinical  survey  of  new  materials.  Prerequisite:  Music  Ed.  54,  or  prac- 
tical experience.  Professor  Hummel  Fishhurn 

Music  Ed.  573.  The  Materials  of  Appreciation  (3).— Designed  to  ac- 
quaint the  teacher  of  music  appreciation  with  recorded  material  available  for  apprecia- 
tion classes;  special  emphasis  on  materials  for  courses  in  secondary  schools,  colleges, 
and  for  adult  groups,  as  well  as  recordings  that  can  be  used  by  instrumental  and  vocal 
teachers  in  their  work  outside  of  appreciation  classes.  Prerequisites:  Music  5,  and 
teaching  experience.  Professor  Frances  Andrews 

Music  Ed.  574a,b.  Present-Day  Trends  in  Music  Education  (3-6).— 
Present-day  trends  in  music  education  in  the  elementary  school  with  special  emphasis 
upon  relationship  of  music  to  the  entire  school  program;  co-ordination  of  various  types 
of  musical  activities;  current  materials  and  practices;  practical  and  specific  problems 
of  teaching  and  organization  of  immediate  importance  to  the  personnel  of  the  class. 
Prerequisites:     Music  Ed.  48  and  teaching  experience.       Professor  Frances  Andrews 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Music  Ed.     462.     Pedagogy  of  Theory  (3)  Professor  G.  W.  Wenninger 

Music  Ed.     468.     The  Teaching  of  Piano  (3)  Professor  B.  S.  Brinsmaid 

Music  Ed.     469.     Band  and  Orchestra  Technique  (3) 

Professor  Frank  Gullo 
Music  Ed.     470.     Choral  Technique  (3)  Professor  Willa  Taylor 

Music  Ed.     475.     Objectives  and  Problems  in  Elementary  Music  Edu- 
cation (3)  Professor  Willa  Taylor 


PETROLEUM  AND  NATURAL  GAS 

Professor  S.  T.  Yuster,  Ph.D. 
Chief  of  the  Division 

Pet.E.  500a.  Petroleum  and  Natural  Gas  Engineering  Research  (3-9 
per  semester) 

Pet.E.  501.  Energetics  of  Petroleum  Engineering  (3).— Fundamental 
laws  and  systematic  derivation  of  formulae  with  applications  to  production  of  petrol- 
eum and  natural  gas;  energetics  of  phase  equilibria;  use  of  partial  quantities  in  field 
problems;  deviations  from  simple  mixture  laws;  applications  of  material  and  energy 
balances.    Prerequisite  or  concurrent:     M.E.  104,  Pet.E.  481.    Lecture  3  hours. 

Pet.E.  502a.  Petroleum  and  Natural  Gas  Engineering  Seminar  (3-9).— 
An  intensive  study  of  one  or  several  phases  of  petroleum  engineering. 

Pet.E.  503.  The  Flow  of  Homogeneous  Fluids  Through  Porous  Media 
(3).— The  mathematical  relations  governing  the  flow  of  homogeneous  liquids  through 
porous  media;  rate  of  flow  and  pressure  distribution  according  to  various  well  spacing 
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patterns;  application  to  water  flooding  and  gas  repressuring.     Prerequisites:     Math. 
431,  Pet.E.  74.    Lecture  3  hours. 

Pet.E.  504.  Water  Flooding  (3-6).— Fundamental  physical  forces  involved 
in  water  flooding,  core  data  interpretation,  well  spacing,  pattern  layout,  shooting, 
water  treatment,  pressure  plant,  methods  of  pumping,  delayed  drilling,  selective  plug- 
ging, use  of  gas  in  water  flooding,  production  curtailment,  and  the  economics  of  wa- 
ter flooding.  (Course  may  be  expanded  to  6  hours  credit  with  special  laboratory  prob- 
lem.)  Prerequisite:     Chem.  40.    Lecture  2  hours,  practicum  3  hours. 

Pet.E.  506.  Advanced  Petroleum  Engineering  (5).— Flow  of  oil  and  gas 
mixtures  in  vertical  pipes;  application  of  the  vibration  theory  to  deep  well  pumping; 
corrosion  of  oil  field  equipment,  cathodic  protection;  production  chemistry;  mechanical 
and  chemical  selective  exclusion  of  liquids  from  wells;  field  treatment  of  crudes,  emul- 
sions, field  refining  of  crudes,  and  salt  water  disposal.  Prerequisites:  Chem.  41, 
Pet.E.  74.    Lecture  4  hours,  practicum  3  hours. 

Pet.E.  507.  Condensate  Fields  (2).— Retrograde  condensation  phenomenon 
of  hydrocarbon  mixtures  at  high  pressure;  literature  on  condensate  fields;  production 
methods  and  equipment  design:  casing  heads,  compressors,  separators,  stabilizers; 
safety  measures.    Prerequisite:     Pet.E.  501.    Lecture  2  hours. 

Pet.E.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes 
(2).— Principals  of  colloidal  activity  applied  to  the  control  of  the  properties  of  clay 
slips,  drilling  fluids,  and  similar  suspensions;  swelling  of  shales  and  bentonites;  col- 
loidal phenomena  associated  with  the  beneficiation  and  use  of  industrial  minerals.  (In 
co-operation  with  the  Ceramics  staff.)     Prerequisite:     Chem.  41.     Lecture  2  hours. 

Professor  E.  C.  Henry 

Pet.E.  509.  Advanced  Petroleum  Engineering  Design  (2).— Continu- 
ation of  Pet.E.  84.  Projects  in  the  selection  of  engineering  materials  for  casing  pro- 
grams, drilling  rigs;  production,  treatment,  stabilization,  and  transportation  of  crude 
oils.  Prerequisite:     Pet.E.  84.    Lecture  1  hour,  practicum  3  hours. 

Pet.E.  510.  Modern  Methods  of  Hydrocarbon  Analyses  (3).— Recently 
developed  methods  of  analysis  of  hydrocarbon  mixtures,  principally  infrared  spectrum 
analysis,  Raman  spectrum  analysis,  magneto-optic  analysis,  mass  spectrum  analysis, 
etc.     Lecture  2  hours,  practicum  3  hours. 

Pet.E.  Lab.  508.  Rotary  Drilling  Fluid  Laboratory  (1).— Determina- 
tion of  size  distribution  of  particles,  electrodialysis,  acid  and  base  exchange  capacity, 
ultimate  pH,  swelling  of  clays  and  its  control,  viscosity  of  muds  and  related  proper- 
ties, thixotropy,  weighting  materials.  Prerequisite:  Chem.  41.  Concurrent:  Pet.E. 
508.    Practicum  3  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pet.E.     481.  Natural  Gas  and  Gasoline  Plants  (4) 

Pet.E.  485.  Secondary  Recovery  (3) 

Pet.E.     491.  Oil  and  Gas  Reservoir  Engineering  (3) 

Pet.E.     492.  Petroleum  Economics  (3) 

Pet.E.  Lab.  481.     Natural  Gas  Laboratory  (1) 

Pet.E.  Lab.  490.     Advanced  Core  Testing  (3) 
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PHILOSOPHY 

Professor  John  M.  Anderson,  M.A.,  Ph.D. 
Acting  Head  of  the  Department 

Phil.     500a,b.     Ethical  Seminar  (2-6).— A  critical  study  of  some  phase  of 
ethical  fact  and  theory. 

Phil.     501a,b,c,d.     Philosophy  Seminar  (2-12).— Meets  the  demand  for  ad- 
vanced study  in  special  fields  of  philosophical  thought. 

Phil.     502.     Theory  of  Epistemology  (3).— A  systematic  and  critical  analy- 
sis of  some  aspect  of  contemporary  epistemology.    Recitation  3  hours. 

Phil.     503.     Logic  (3).— The  logical  basis  of  mathematics  and  its  ultimate  na- 
ture.   Recitation  3  hours. 

Phil.     504.     Social  and  Political  Philosophy  (3).— A  critical  study  of  basic 
problems  in  their  historical  and  functional  setting.    Recitation  3  hours. 

Phil.     505.     Ideals  of  Western  Civilization  (3).— An  analysis  of  contem- 
porary ideals  in  terms  of  their  Graeco-Judean  bases.    Recitation  3  hours. 

Phil.     507.     Seminar    in    History    of    Philosophy    (3-12).— Concentrated 
study  of  some  work  or  problem  in  the  history  of  philosophy.    Recitation  3  to  12  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phil.     402.     17th  and  18th  Century  Philosophy  (3) 
Phil.     418.     Recent  and  Contemporary  Philosophy  (3) 
Phil.     427.     Advanced  Ethics  (3) 
Phil.     428.     Advanced  Logic  (3) 
Phil.     430.     Honors  Course  in  Philosophy  (2) 


PHYSICAL  EDUCATION 

Consult  Professor  Lloyd  M.  Jones,  M.A.,  Ph.D. 

Phys.  Ed.  500.  Problem  in  Physical  Education  (3).— Prerequisite:  Phys. 
Ed.  455. 

Phys.  Ed.  510.  Program  for  the  Summer  Camp  (3).— Prerequisites:  Phys. 
Ed.  430  and  experience  as  a  camp  counselor  or  director.         Professor  F.  M.  Coombs 

Phys.  Ed.  522.  Organization  and  Administration  of  Physical  Education 
in  Colleges  and  Universities  (3).— Procedures  and  policies  involved  in  the  ad- 
ministration of  physical  education  in  institutions  of  higher  learning;  credits,  schedules, 
excuses,  records,  reports,  budgets,  classification,  tests,  administration  of  plants  and 
fields,  and  the  relationships  of  physical  education  to  the  educational  plan  of  the  in- 
stitution.  Prerequisite:     Phys.  Ed.  491.  Professor  G.  N.  Thiel 

Phys.  Ed.  523.  Administration  of  College  Athletics  (3).— Eligibility 
schedules,  managerial  systems,  the  relationships  of  athletics  to  the  physical  education 
program  and  to  education  in  general;  individual  or  committee  reports  on  topics  of 
special  interest.  Prerequisite:     Phys.  Ed.  491.  Professor  F.  /.  Bedenk 
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Phys.  Ed.  526.  Athletic  Problems  in  Schools  (3).— Problems  of  body 
mechanics  in  executing  the  various  skills  in  athletic  sports;  practical  psychology  in 
handling  players  and  assistants;  problems  of  the  assignments  of  responsibility  in  cer- 
tain sports;  coaching  methods;  term  report  on  some  aspect  of  high  school  athletics 
required.     Prerequisites:     Phys.  Ed.  460,  481.  Professor  F.  /.  Bedenk 

Phys.  Ed.  528.  Professional  Education  of  Teachers  of  Health  and 
Physical  Education  (3).— Health  and  physical  education  surveys,  publicity,  socia- 
bility and  personality  tests,  legislation,  state  certification,  standards  for  facilities  and 
equipment,  in-service,  follow-up,  and  teacher-community  problems;  student  reports  on 
various  aspects  of  the  work.     Prerequisite:     Phys.  Ed.  491.    Professor  L.  M.  Jones 

Phys.  Ed.  529.  Supervision  of  Physical  Education  in  Schools  (3).— 
Methods  and  policies  of  the  school  supervisor  of  physical  education;  detecting  and 
remedying  teaching  errors,  types  of  conferences,  planning  and  presenting  the  program, 
evaluating  results,  improving  teachers-in-service,  supervision  of  the  classroom  teacher, 
and  relationships  with  the  administration.    Prerequisites:     Phys.  Ed.  491,  452,  453. 

Professor  L.  M.  Jones 

Phys.  Ed.  530.  Research  Techniques  in  Health  and  Physical  Educa- 
tion (3).— Selecting  and  defining  possible  problems  in  health  and  physical  educa- 
tion; scientific  methods  as  applied  to  this  field;  sources  of  data,  methods  of  collecting 
and  interpreting  data;  methods  of  writing  and  publishing  reports  of  problems;  periodic 
student  reports  demonstrating  ability  to  apply  the  methods  and  techniques  to  a  se- 
lected problem.  Prerequisite:     Phys.  Ed.  455.  Professor  J.  D.  hawiher 

Phys.  Ed.  531.  Research  in  Health  and  Physical  Education  (3).— Pre- 
requisite:    Phys.  Ed.  530.  Professor  L.  M.  Jones 

Phys.  Ed.  532.  Tests  and  Measurements  in  Physical  Education  (3).— 
Critical  study  of  the  test  and  measurements  available  in  physical  education;  methods 
of  constructing  and  evaluating  new  tests  and  measurements.  Prerequisite:  Phys. 
Ed.  490.  Professor  F.  J.  Bedenk 

Phys.  Ed.  533.  Recreation  Studies,  Surveys,  and  Appraisals  (3).— Types, 
purposes,  and  methods  of  conducting  recreation  studies  and  surveys;  procedures  in  the 
appraisal  of  community  recreation.     Prerequisite:     Phys.  Ed.  530.     Lecture  3  hours. 

Professor  F.  M.  Coombs 

Phys.  Ed.  534.  Studies  in  Curriculum  Construction  in  Physical  Edu- 
cation (3).— An  overview  of  principles  and  methods  of  curriculum  and  course  of 
study  building  in  physical  education;  the  different  psychological  and  educational 
points  of  view  as  related  to  curriculum  construction,  organizing  a  course  of  study 
committee,  setting  up  objectives  and  guiding  principles,  making  units  of  construction. 
Prerequisites:     Phys.  Ed.  452,  453,  454.  Professor  L.  M.  Jones 

Phys.  Ed.  535.  Modern  Foreign  Systems  of  Physical  Education  (3).— 
Comparative  analysis  of  national  and  local  programs  and  systems  of  physical  educa- 
tion in  foreign  countries.      Prerequisites:     Phys.  Ed.  534,  595. 

Professor  C.  M.  Speidel 

Phys.  Ed.  536.  Scientific  Methods  in  Athletic  Coaching  (3).— Unusual 
techniques  in  athletic  coaching  which  are  not  commonly  recognized  and  used;  ad- 
vanced skills  and  strategy  in  coaching  major  sports.     Prerequisite:     Phys.  Ed.  460. 

Professor  J.  D.  Lawther 
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Phys.  Ed.  550.  Seminar  in  Health  and  Physical  Education  (1-6)-— Open 
only  to  students  preparing  approved  theses  and  dissertations. 

Professor  L.  M.  Jones  and  Staff 

Phys.  Ed.  555.  Relationships  of  Physical  Education  to  the  Exact 
Sciences  (3).— Anatomy,  physiology,  chemistry,  physics,  biology,  studied  for  the 
purpose  of  collecting  and  classifying  scientific  facts  which  form  the  foundations  of 
certain  policies,  procedures,  principles,  programs,  objectives,  and  standards  of  physical 
education.    Prerequisite:     Phys.  Ed.  481.  Professor  Mildred  Lucey 

Phys.  Ed.  560.  Administrative  Problems  of  Physical  Education  in 
Schools  (3).— Solutions  to  problems  emerging  from  the  administration  of  physical 
education  in  schools,  such  as  credit  for  college  entrance,  relationships  of  physical  edu- 
cation to  health  education,  fitting  physical  education  into  the  school's  schedule,  the 
handling  of  excuses  and  absences,  measuring  and  evaluating  results,  awards  and 
budgets.    Prerequisite:     Phys.  Ed.  491.  Professor  L.  M.  Jones 

Phys.  Ed.  595.  Philosophy  of  Health  and  Physical  Education  (3).— The 
philosophical  factors  underlying  past  and  future  considerations  of  health  and  physical 
education;  particular  attention  to  the  various  crucial  forces  influential  in  changing 
one's  philosophy  of  health  and  physical  education.  Prerequisites:  Phys.  Ed.  454, 
491.  Professor  L.  M.  Jones 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phys.  Ed.     424.     Modern  Trends  in  Health  Education,  Physical  Educa- 
tion, Recreation,  and  Athletics  (3)    Professor  L.  M.  Jones 
Phys.  Ed.     429S.     The  Modern  Dance  in  Education  (3) 

Professor  Dorothy  Briant 
Phys.  Ed.     430.     Introduction  to  Organized  Camping  (3) 

Professor  F.  M.  Coombs 
Unit  A.     Scope,  Significance,  and  Leadership  (1) 
Unit  B.     Facilities,  Equipment,  and  Organization  of  Activities  (1) 
Unit  C.     Administrative  Procedures  (1) 
Phys.  Ed.     43 IS.     Coaching  of  Advanced  Baseball  (3) 

Professor  F.  J.  Bedenk 
Phys.  Ed.     432.     Recreation  in  Industry  (3)  Professor  F.  M.  Coombs 

Phys.  Ed.     433.     Analysis  of  Recreational  Methods  (3) 

Professor  F.  M.  Coombs 
Phys.  Ed.     435.     Organization  and  Administration  of  Outdoor  Recrea- 
tion (1  per  unit)  Professor  F.  M.  Coombs 
Unit  A.     Administrative  Procedures  and  Policies  (1) 
Unit  B.     Conduct  of  the  Program  (1) 
Unit  C.     Facilities,  Equipment,  and  Finances  (1) 
Phys.  Ed.     436S.     Coaching  of  Advanced  Football  (3) 

Professor  R.  A.  Higgins 
Phys.  Ed.     437S.     Coaching  of  Advanced  Basketball  (3) 

Professor  J.  D.  Lawther 
Phys.  Ed.     438S.     Coaching  of  Advanced  Track  (3) 

Professor  C.  D.  Werner 
Phys.  Ed.     439S.     Coaching  of  Advanced  Soccer  (3)  Mr.  W.  Jeffrey 

Phys.  Ed.     440S.     Coaching  of  Advanced  Gymnastics  (3) 

Professor  E.  Wettstone 
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Phys.  Ed.     441S.     Advanced  Coaching  of  Athletics  for  Men  (Ml) 
Unit  A.     Basketball  (1)  Professor  J.  D.Lawther 

Unit  B.     Football  (1)  Prof  essor  R.  A.  Higgins 

Unit  C.     Track  and  Field  (1)  Professor  CD.  Werner 

Unit  D.     Baseball  (1)  ProfessorF.J.Bedenk 

Unit  E.     Wrestling  (1)  Professor  C.  M.  Speidel 

Unit  F.    Soccer  (1)  Mr.  W.Jeffrey 

Unit  G.     Swimming  (1) 

Unit  H.     Gymnastics  (1)  Professor  E.Wettstone 

Unit  1.     Boxing  (1) 
Unit  J.      Lacrosse  (1) 
Unit  K.     Fencing  (1) 

Phys.  Ed.     449S.     Advanced  Teaching  of  Sports  and  Rhythmics  0-8) 
Unit  A.     Soccer  and  Speedball  (1)  Prof essor  Mildred  Lucey 

Unit  B.     Basketball  (1)  Prof  essor  Mildred  Lucey 

Unit  C.     Field  Hockey  (1)  Prof  essor  Mildred  Lucey 

Unit  D.     Archery  (1)  Prof  essor  Marie  Haidt 

Unit  E.     Swimming  (1) 

l/wit  F.     Rhythmics  for  Children  (1)  Prof  essor  Dorothy  Briant 

Unit  G.     Modern  Dance  and  Accompaniment  ( 1 )  Professor  Dorothy  Briant 

Unit  H.     EarZy  American  Country  Dancing  and  Social  Dancing  (1) 

Professor  Dorothy  Briant 
Unit  I.      Tennis  (1) 
Unit  J.     Badminton  (1) 
Unit  K.     GoZf  (1) 

Phys.  Ed.     452S,  452X.     Analysis  of  Physical  Education  Activities  for 
the  Elementary  School  (3) 

Professor  C.  M.  Speidel 

Phys.  Ed.     453S,  453X.     Analysis  of  Physical  Education  Activities  for 

the  High  School  (3)  Professor  E.  C.  Bischoff 

Phys.  Ed.     454.     The  Natural  Program  of  Physical  Education  Activities, 

Applied  (3)  Professor  E.  C.  Bischoff 

Phys.  Ed.     455.     Scientific  Method  in  Health  and  Physical  Education 

(3)  Professor  L.  M.  Jones 

Phys.  Ed.     456.     The  Co-recreational  Program  in  Schools  (2) 

Professor  F.  M.  Coombs 
Phys.  Ed.     460.     Methods  and  Principles  of  Athletic  Coaching  (3) 

Professor  J.  D.  Lawther 
Phys.  Ed.     461,  461X.     Programs  of  Community  Recreation  Q  per  unit) 

Professor  F.  M.  Coombs 
Unit  A.     Programs  of  the  Rural  Community  (1) 
Unit  B.     Programs  of  the  Urban  Community  (1) 
Unit  C.     Programs  of  the  Large  Municipalities  (1) 
Phys.  Ed.     462.     Recreation  for  the  Handicapped  (3) 

Professor  C.  M.  Speidel 
Phys.  Ed.     463.     Recreation  Law  (3)  Professor  F.  M.  Coombs 

Phys.  Ed.     465.     Administration  of  Recreation  (3) 

Professor  F.  M.  Coombs 
Phys.  Ed.     466S.     Visual  Instruction  in  Athletics  (3) 

Professor  R.  M.  Conger 


PHYSICS  113 

Phys.  Ed.     47 IS.     Health   Education,   Physical   Education,   Recreation, 
and  Athletics  for  the  School  Administrator  (3) 

Professor  L.  M.  Jones 
Unit  A.     Athletics  in  the  Schools  (1) 
Unit  B.     Health  Education  in  the  Schools  (1) 
Unit  C.     Physical  Education  and  Recreation  in  the  Schools  (1) 
Phys.  Ed.     480.     Advanced  Anatomy  and  Physiology,  Applied  (3) 

Professor  Ellen  Kelly 
Phys.  Ed.     481,  481X.     Problems  in  Body  Mechanics  (3) 

Professor  Ellen  Kelly 
Phys.  Ed.     482,  482X.     Posture  Education  in  the  Schools  (3) 

Professor  Ellen  Kelly 
Phys.  Ed.     488S.     The  Administration  of  Physical  Education  and  Ath- 
letics for  Women  (3)  Professor  Marie  Haidt 
Phys.  Ed.     489.     Intramural  Athletics  (3)                 Professor  E.  C.  Bischoff 
Phys.  Ed.     490.     Introductory  Course  in  Tests  and  Measurements  in 
Health  and  Physical  Education  (3) 

Professor  F.  ].  Bedenk 
Phys.  Ed.     491.     Organization  and  Administration  of  Health  and  Phys- 
ical Education  in  Schools  (3)  Professor  L.  M.  ] ones 


PHYSICS 

Professor  Harold  K.  Schilling,  M.A.,  Ph.D. 
Head  of  the  Department 

Phys.  501a,b,c,d,e.  Physics  Research  (1-15  per  semester).— Original  work  to 
obtain  material  for  a  thesis.  May  be  continued  in  successive  semesters  as  Phys.  501b, 
501c,  etc.  to  a  maximum  of  45  credits. 

Phys.  507.  Theoretical  Thermodynamics  (3).— A  mathematical  treatment 
of  the  principles  of  thermodynamics.     Lecture  3  hours. 

Phys.  509.  Physics  Seminar  (1).— Selected  topics  from  current  physical  re- 
search critically  examined  and  discussed.  May  be  continued  in  successive  semesters 
as  Phys.  509a,  509b,  509c.     Seminar. 

Phys.  517.  Kinetic  Theory  (3).— The  Maxwell-Boltzmann  law,  Brownian 
movements,  specific  heats,  and  other  selected  topics.  Prerequisites:  Phys.  411, 
Math.  431.    Lecture  3  hours. 

Phys.  521.  Crystal  Structure  (3).— The  solution  of  the  structure  of  crys- 
tals by  X-ray  methods.  Lecture  3  hours.  Available  for  major  credit  in  either  physics 
or  chemistry. 

Phys.  522.  Advanced  Crystal  Analysis  (3).— Continuation  of  Phys.  521, 
including  the  application  of  crystal  structure  studies  to  physical,  chemical,  and  met- 
allurgical problems.  Available  for  major  credit  in  either  physics  or  chemistry.  Lec- 
ture 3  hours. 

Phys.  530.  Introduction  to  Theoretical  Physics  (3).— The  application 
of  higher  mathematics  to  problems  in  the  various  fields  of  physics.  Prerequisites: 
Math.  431,  Phys.  285.     Lecture  3  hours. 

Phys.     531.     Theoretical  Physics  (3). -Continuation  of  Phys.  530. 
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Phys.  533.  Theory  of  Sound  (3).— Mathematical  treatment  of  the  theory  of 
sound.   Prerequisite:     Phys.  530.     Lecture  3  hours. 

Phys.  551.  Advanced  Electron  Theory  ( 1-3).— Properties  of  matter  in  terms 
of  modern  electron  theory.    Prerequisite:     Phys.  531.    Lecture  1  to  3  hours. 

Phys.  553.  Nuclear  Physics  (3).— Mathematical  course  in  nuclear  physics. 
Prerequisite:      Phys.  562.     Lecture  3  hours. 

Phys.  557.  Electricity  and  Magnetism  (3).— A  treatment  of  the  mathe- 
matical theory  of  electricity  and  magnetism.  Prerequisite:  Phys.  467.  Lecture  3  hours. 

Phys.  558.  Electricity  and  Magnetism  (3).— Continuation  of  Phys.  557. 
Prerequisite:     Phys.   557.     Lecture  3  hours. 

Phys.  559.  Physical  Optics  (3).— Advanced  study  of  the  physical  properties 
of  light.     Prerequisite:     Phys.  459.     Lecture  3  hours. 

Phys.  560.  Advanced  Physical  Measurements  (1-18).— Offers  oppor- 
tunity for  advanced  work  in  the  various  fields  of  physics. 

Phys.  561.  De  Broglie  Waves  and  Quantum  Mechanics  (3).— An  intro- 
duction to  the  modern  interpretation  of  atomic  structure  and  radiation  phenomena, 
based  upon  the  de  Broglie  and  Schroedinger  wave  theory.  Prerequisite:  Phys.  531. 
Lecture  3  hours. 

Phys.  562.  Wave  Mechanics  in  Modern  Physics  (3).— This  continuation 
of  Phys.  561  discusses  the  theory  of  atomic  and  simple  molecular  spectra,  Zeeman 
and  Stark  effect,  theories  of  metallic  conductivity  and  thermionic  emission,  etc.  Pre- 
requisite:    Phys.  561.     Lecture  3  hours. 

Phys.  571.  Atomic  Structure  (3).— Recent  work  in  atomic  and  subatomic 
physics.    Lecture  3  hours. 

Phys.  572.  Spectroscopy  (3).— Atomic  and  molecular  spectra,  both  emission 
and  absorption  methods  of  excitation,  radiation  and  ionization  potentials,  spectral 
series,  fine  structure,  spectra  of  ionized  and  stripped  atoms.    Lecture  3  hours. 

Phys.  575.  Problems  in  Modern  Physics  (1-3).—  Theoretical  studies  in 
any  field  of  modern  physics  with  or  without  associated  experimental  work.  Prerequi- 
site:    Phys.  455. 

Phys.  577.  Classical  Mechanics  (3).— The  principles  and  applications  of 
classical  mechanics.    Prerequisite:     Phys.  461.    Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Electronics  (3) 

Vacuum  Tube  Circuits  (3) 

Measurements  Employing  Vacuum  Tubes  (2-4) 

Theoretical  Mechanics   (3) 
Intermediate  Mechanics  and  Fluid  Physics  (3) 
Intermediate  Electricity  and  Magnetism  (3) 
Intermediate  Heat,  Sound,  and  Light  (3) 
Elementary  Survey  of  Modern  Physics  (3) 

Intermediate  Acoustics  (3) 

Measurements  in  Acoustics  (2) 

Electronics  and  Ionics  (3) 
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Electronic  Measurements  (2-4) 
Electron  Optics  and  Positive  Ion  Beams  (3) 
Survey  of  Modern  Physics  (3) 
Intermediate  Optics  (3) 
Intermediate  Laboratory  Optics  (2-4) 
Theoretical  Mechanics  (3) 
Radioactivity  and  Nuclear  Physics  (3) 
Intermediate  Electricity  and  Magnetism  (3) 
Advanced  Electrical  Measurements  (2) 
Glass  Working  and  Laboratory  Techniques  (1-3) 
Astronomical  Photography  (3-6) 
Modern  Stellar  Theory  (3-9) 
Advanced  Celestial  Measurements  (3-9) 


POLITICAL  SCIENCE 

Professor  M.  Nelson  McGeary,  M.A.,  Ph.D. 
Head  of  the  Department 

Pol.  Sci.  500.  Seminar  in  Political  Science  (3-12).— Subject  to  be  an- 
nounced. 

Pol.  Sci.     505.     Seminar  in  Advanced  American  Government  (3-12) 

Pol.  Sci.  510.  Political  and  Administrative  Problems  in  Pennsylvania 
(3-6).— Lecture  3  hours. 

Pol.  Sci.     512.     Comparative  Government  (3-12) 

Pol.  Sci.  515.  International  Relations  (3-6).— Current  international  re- 
lations and  problems  as  they  appear  in  the  application  of  the  Monroe  Doctrine,  the 
work  of  international  organizations,  and  the  programs  of  nationalism  and  interna- 
tionalism.   Lecture  3  hours. 

Pol.  Sci.     516.     International  Law  (3-6) 

Pol.  Sci.     517.     International  Organization  (3-6) 

Pol.  Sci.     519.     Public  Administration  (3-6) 

Pol.  Sci.  520.  Administrative  Law  (3-6).— The  law  dealing  with  public 
officers  and  their  procedure;  the  scope  and  limits  of  administrative  powers;  remedies 
against  illegal  government  acts.    Lecture  3  to  6  hours. 

Pol.  Sci.  521.  Political  Theory  (3-6) 

Pol.  Sci.  525.  Political  Parties  (3-6) 

Pol.  Sci.  526.  Public  Opinion  and  Propaganda  (3-6) 

Pol.  Sci.  533.  Labor  and  Welfare  Legislation  (3-6) 

Pol.  Sci.  535.  Government  Regulation  (3-6) 

In  addition  to  these  courses>  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pol.  Sci.     413.     Government  and  Foreign  Policy  of  the  Soviet  Union  (3) 
Pol.  Sci.     415.     International  Organization  (3) 
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International  Law  (3) 

Municipal  Government  (3) 

Public  Administration  (3) 

Public  Personnel  (3) 

Modern  Political  Theories  (3) 

State  Government  in  the  United  States  (3) 

Public  Opinion  and  Propaganda  (3) 

Pennsylvania  Local  Government  (3) 

Pennsylvania  Local  Administration  (3) 

Ancient  and  Medieval  Political  Theories  (3) 

Current  Political  Trends  and  Problems  in  the  United 

States  (3-9) 

Labor    and    Welfare    Legislation    and    Administrative 

Problems  (3) 

Government  Housing,  Planning,  and  Public  Works  (3) 

American  Foreign  Policy  (3) 

Government  Regulation  (3) 

Administrative  Law  (3) 

Judicial  Systems  (3) 

Government  and  Foreign  Policies  of  Britain  and  the 

Commonwealth  (3) 

Governments  and  Foreign  Policies  of  Western  Europe 

(3) 

Governments  and  Foreign  Policies  of  Eastern  Europe 

(3) 

Governments  and  Foreign  Policies   of   Latin  America 

(3) 

Governments  and  Foreign  Policies  of  the  Far  East  (3) 


POULTRY  HUSBANDRY 

Professor  Ernest  W.  Callenbach,  M.S. 
Head  of  the  Department 

P.H.     502.     Advanced  Poultry  Nutrition  (2-4).— Prerequisite:     P.H.  3. 

Professor  R.  R.  Murphy 

P.H.     503.     Advanced    Poultry    Farm    Management    (2-4).— Prerequisite: 
P.H.  8.  Professor  E.  W.  Callenbach 

P.H.     504.     Advanced  Poultry  Marketing   (2-4).— Prerequisites:     P.H.    1, 
7;  Agr.  Ec.  2  or  2  additional  credits  in  poultry  husbandry.    Professor  P.  H.  Margolf 

P.H.     505.     Research  in  Poultry  Husbandry  (3-10).— Prerequisite:     9  cred- 
its in  poultry  husbandry.  Professor  E.  W.  Callenbach 

P.H.     506,     Seminar  in  Poultry  Husbandry  (1-6) 

Professor  E.  W.  Callenbach  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 
P.H.     412.     Poultry  Breeding  (3)  Professor  A.  J.  G.  Maw 
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PSYCHOLOGY 

Professor  B.  V.  Moore,  M.A.,  Ph.D. 
Head  of  the  Department 

Psy.  500.  Seminar:  Introduction  to  Research  Methods  (1).— Prerequi- 
site:     12  credits  in  psychology.     Lecture   1   hour. 

Psy.  501.  Advanced  Psychology  (2-4).— A  comprehensive  study  of  general 
psychology.    Prerequisite:  9  credits  in  psychology. 

Psy.  502.  Advanced  Educational  Psychology  (2-4).— Psychological  theories 
and  principles  underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14 
or  414;  Ed.  31  or  teaching  experience.  Professor  E.  B.  van  Ormer 

Psy.  503.  Physiological  Psychology  (2-4).— Correlations  between  the  struc- 
ture and  function  of  the  nervous  system  and  the  phenomena  of  human  consciousness; 
important  laws  and  theories  in  the  fields  of  sensation,  attention,  association,  and  af- 
fection.    Prerequisite:     9  credits  in  psychology.  Professor  ].  E.  DeCamp 

Psy.  504.  Comparative  Psychology  (2-4).— Mind  from  the  standpoint  of 
growth  and  development;  biological  implications;  a  comparison  of  simple  and  complex 
animal  forms  with  that  of  man;  growth  of  the  human  mind  paralleling  physical 
growth.     Prerequisite:     9  credits  in  psychology.  Professor  ].  E.  DeCamjp 

Psy.  505.  Research  Problems  in  Psychology  (1-15).— Prerequisite:  12 
credits  in  psychology. 

Psy.  506.  Clinical  Psychology  (1-6).— Procedures  used  in  the  Psychology 
Clinic.  Limited  to  students  enrolled  in  Psy.  507.  Prerequisites:  Ed.  70  or  Psy.  471; 
Psy.  550  or  551.  Professor  W.  U.  Snyder 

Psy.  508.  Procedures  in  Guidance  and  Personnel  Administration  (2-6). 
—Analysis  of  the  more  technical  problems  of  guidance  counseling  and  personnel  ad- 
ministration, and  a  critical  evaluation  of  various  techniques  and  devices  available  for 
meeting  these  problems.  These  methods  and  procedures  will  be  organized  into  pro- 
grams for  specific  purposes  in  particular  situations.    Prerequisites:     Ed.  453,  Psy.  14. 

Professor  B.  V.  Moore 

Psy.  510.  History  of  Psychology  (2-4).— The  great  systems,  experiments, 
and  personalities  in  the  development  of  modern  psychology,  particularly  since  Fech- 
ner's  time.     Prerequisite:      9  credits  in  psychology. 

Psy.  511.  Contemporary  American  Psychology  (2).— Current  systems  or 
schools  of  psychology  with  a  comparative  study  and  critical  analysis  of  each.  Each 
point  of  view  as  presented  by  the  recognized  leaders  will  be  studied.  Each  student 
will  be  expected  to  organize  his  own  way  of  thinking  in  psychology  and  defend  his 
point  of  view.    Prerequisite:     Psy.  510.  Professor  B.  V.  Moore 

Psy.  513.  Educational  Psychology:  Differential  (2).— The  nature  of 
individual  differences  in  abilities,  achievement,  attitudes,  interests,  and  various  other 
emotional  and  social  traits  of  personality;  causes  of  these  differences;  and  psychologi- 
cal implications  of  the  methods  used  by  schools  in  adjusting  to  individual  differences. 
Prerequisites:  Psy.  14  or  414  and  6  credits  at  400  level  in  psychology.  Lecture  2 
hours.  Professor  E.  B.  van  Ormer 

Psy.  514.  Educational  Psychology:  Learning  (2).— Experimentally  de- 
termined facts  about  the  learning  process;  main  theories  of  learning  suggested  in  ex- 
planation of  the  facts;  educational  implications  of  each  theory;  attempted  synthesis 
and  application  of  learning  principles;  and  the  special  principles  derived  from  studies 


118  THE    PENNSYLVANIA    STATE    COLLEGE 

of  memory  and  retention,  transfer  of  training,  and  motivation.     Prerequisites:     Psy. 

14  or  414  and  6  credits  at  400  level  in  psychology.     Lecture  2  hours. 

Professor  E.  B.  van  Ormer 

Psy.  515.  Advanced  Statistics  in  Psychology  and  Education  (3).— Sam- 
pling, tests  of  significance,  factor  analysis,  analysis  of  variance,  and  other  advanced 
statistical  methods;  the  application  of  statistical  methods  to  practical  problems.  Pre- 
requisite:    Psy.  415  or  Ed.  574.     Recitation  3  hours. 

Psy.  521.  Research  Problems  in  Industrial  Psychology  (2-6).— Work 
on  actual  industrial  personnel  problems  in  laboratory  and  industrial  plants;  treatment 
of  problems  in  monotony,  fatigue,  psychological  selection,  and  training  procedures, 
etc.,  in  industry  as  opportunity  affords  and  as  indicated  by  interests  of  the  student. 
Prerequisites:     Psy.  21  or  421,  and  431.  Professor  K.  R.  Smith 

Psy.  522.  Advanced  Psychological  Marketing  Research  Techniques 
(3-6).— Readings,  practicum,  and  class  discussion  of  technical  aspects  of  sampling; 
construction,  tabulation,  and  interpretation  of  questionnaires  designed  to  test  consum- 
er reaction  to  products,  advertising,  and  company  policies  from  a  psychological  stand- 
point; special  attention  to  analysis  of  motivation  in  consumer  behavior.    Prerequisites: 

15  credits  in  psychology,  including  Psy.  15,  21,  422.     Lecture  2  to  4  hours,  practi- 
cum 1  to  2  hours.  Professor  L.  P.  Guest 

Psy.  540.  Clinical  Psychology  Seminar  (1-6).— Seminar  on  current  prob- 
lems in  clinical  psychology.     Prerequisite:     Psy.  482. 

Psy.  541.  Dynamics  of  Human  Adjustment  (3).— Seminar  on  motivation 
of  human  behavior,  frustration,  and  mechanisms  of  adjustment;  normal  behavior  is 
stressed.     Prerequisite:    Psy.  437. 

Psy.  542.  Psychopathology  (3).— Seminar  on  causes,  clinical  types  and 
treatment  of  mental  deficiency,  psychoneuroses,  and  psychoses;  symptoms  and  syn- 
dromes.   Prerequisite:     Psy.  412. 

Psy.  543.  Counseling  Techniques  (2).— Seminar  on  theory  and  methodol- 
ogy of  various  standard  techniques  of  counseling  and  psychotherapy,  with  stress  on 
the  applicability  of  each.    Prerequisite:     Psy.  482.  Professor  W.  17.  Snyder 

Psy.  550.  Psychometrics :  Binet  (2).— The  measurement  of  intelligence  by 
means  of  the  Stanford  revision  of  the  Binet-Simon  technique;  demonstrations,  lec- 
tures; practice  in  the  administration  of  the  tests;  observations  of  the  individual  student 
by  the  instructor.    Prerequisite:    Psy.  471. 

Psy.  551.  Psychometrics:  Point  Scales  (2).— Measurement  of  intelligence 
by  means  of  individual  nonverbal  techniques;  the  Arthur  point  scale  of  performance 
tests  and  the  Cornell-Coxe  point  performance  scale;  demonstration,  lectures,  and  prac- 
tice in  the  administration  of  tests;  observation  of  the  individual  student  by  the  in- 
structor.    Prerequisite:     Psy.  471. 

Psy.  552.  Psychometrics:  Preschool  (2).— Measurement  of  intelligence  by 
means  of  individual  preschool  scales;  stressing  the  Merrill-Palmer,  the  Minnesota,  the 
California  First  Year,  and  the  Gesell  scales;  demonstrations,  lectures,  and  practice  in 
the  administration  of  tests;  observation  of  the  individual  student  by  the  instructor. 
Prerequisite:    Psy.  551.    Lecture  1  hour,  practicum  2  hours. 

Psy.  553.  Psychometrics:  Advanced  (2).— Measurement  of  intelligence, 
social  maturity,  and  other  characteristics;  demonstration,  lectures,  and  practice  in  the 
administration  of  the  tests;  observation  of  the  individual  student  by  the  instructor. 
Prerequisite:    Psy.  550. 
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Psy.  554.  Psychometrics :  Sensory  (2-3).— The  measurement  of  auditory 
and  visual  acuity  and  defects;  psychophysiological  theory;  demonstrations,  lectures,  and 
practice  in  the  administration  and  interpretation  of  tests;  observation  of  the  individual 
student  by  the  instructor.  Prerequisite:  Psy.  4.  Lecture  1  or  2  hours,  practicum 
2  hours. 

Psy.  555.  Psychometrics:  Projective  (3).— Principles  and  methods  of  us- 
ing and  evaluating  projective  techniques,  with  particular  attention  to  Rorschach.  Pre- 
requisite:    Psy.  550.     Lecture  2  hours,  practicum  2  hours. 

Psy.  556.  Psychometrics:  Advanced  Projective  (3).— Continuation  of 
Psy.  555,  with  attention  to  other  projective  techniques,  such  as  the  Thematic  Apper- 
ception, play,  and  dramatics;  further  consideration  of  the  Rorschach.  Prerequisite: 
Psy.  555.    Lecture  2  hours,  practicum  2  hours. 

Psy.  560.  Clinical  Practicum:  General  (1-12).— Practical  experience  in 
the  Psychology  Clinic  on  all  available  types  of  cases;  diagnosis  and  therapy;  staff 
meetings;  seminar  on  techniques.    Prerequisites:    Psy.  482,  550,  551. 

Psy.  561.  Clinical  Practicum:  Elementary  School  (1-3).— Practical  ex- 
perience in  the  Psychology  Clinic  and  in  the  public  schools  on  elementary  school 
cases  of  learning  and  adjustment  problems;  diagnosis  and  remedial  work;  staff  meet- 
ings; seminar  on  pertinent  school  laws  and  regulations.  Prerequisites:  Psy.  560  and 
Ed.  70,  or  Ed.  432g  or  470. 

Psy.  562.  Clinical  Practicum:  Vocational  Guidance  (1-3).— Practical 
experience  in  the  Psychology  Clinic  on  high  school,  college,  and  adult  vocational 
guidance  cases;  staff  meetings;  seminar  on  techniques  and  materials.  Prerequisites: 
Psy.  560  or  Ed.  453,  Ed.  474  and  Psy.  472. 

Psy.  563.  Clinical  Practicum:  Marital  Counseling  (1-3).— Practical 
experience  in  the  Psychology  Clinic  on  premarital  and  marital  adjustment  problems; 
staff  meetings;  seminar  on  principles  and  techniques  of  adjustment  and  the  develop- 
ment of  sexual  and  emotional  maturity  in  marriage.     Prerequisite:    Psy.  560. 

Professor  C.  R.  Adams 

Psy.  564.  Clinical  Practicum:  Personal  Problems  (2).— Practical  ex- 
perience in  the  Psychology  Clinic  in  the  use  of  advanced  techniques  of  counseling 
and  psychotherapy  for  personal  problems;  staff  meetings;  seminar  on  principles  and 
techniques.     Prerequisite:     Psy.  565. 

Psy.  565.  Clinical  Practicum:  Nondirective  (1-3).— Practical  experience 
in  the  Psychology  Clinic  in  the  use  of  nondirective  therapy;  staff  meetings;  seminar 
on  principles  and  techniques.    Prerequisites:     Psy.  543,  560.  Professor  W.  17.  Snyder 

Psy.  566.  Clinical  Practicum:  Hypnotherapy  (1-3).— Practical  expe- 
rience in  the  Psychology  Clinic  in  the  use  of  hypnotherapy;  staff  meetings;  seminar 
on  principles  and  techniques.     Prerequisites:     Psy.  543,  560. 

Psy.  567.  Clinical  Practicum:  Play  Therapy  (1-3.)— Practical  experience 
in  the  Psychology  Clinic  in  the  use  of  play  therapy  with  young  children;  staff  meet- 
ings; seminar  on  principles  and  techniques.     Prerequisites:  Psy.  543,  560. 

Psy.  568.  Clinical  Practicum:  Group  Therapy  (2).— Practical  experience 
in  the  Psychology  Clinic  in  the  use  of  group  methods  for  the  treatment  of  personal 
maladjustments;  staff  meetings;  seminar  on  principles  and  techniques.  Prerequisite: 
Psy.  565. 

Psy.     590.     Seminar:  Advanced  (1-4).— Prerequisite:  Psy.  500. 

Psy.     599.     Thesis  (1-15) 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Psy.     400.     Honors  Course  in  Psychology  (2-6) 

Psy.     407.     Intermediate  Experimental  Psychology  (3) 

Professor  W.  M.  Lesley 
Psy.     409.     Bio-Psychology  (3)  Professor  C.  R.  Carpenter 

Psy.     411,  41 IX.     Psychology  of  the  Preschool  Child  (3) 

Professor  E.  B.  van  Ormer 
Psy.     412,  412X.     Abnormal  Psychology  (3)  Professor  J.  E.  DeCamp 

Psy.     414,   414X.     Intermediate   Educational   Psychology   (2-3) 

Professor  E.  B.  van  Ormer 
Psy.     415,  415X.     Intermediate  Statistics  in  Psychology  and  Education 

(1-3) 
Psy.     417.     Social  Psychology  (2-3)  Professor  C.  R.  Carpenter 

Psy.     418.     Measurement  of  Personality  (2-3) 

Psy.     419.     Guidance  and  Education  in  Sexual  and  Marital  Adjustment 
(3)  Professor  C.  R.  Adams 

Psy.     420.     Applied  Social  Psychology  (3) 
Psy.     421.     Advanced  Applied  Psychology  (3) 

Psy.     422.     Psychological  Methods  of  Measuring  the  Reactions  of  the 
Public  (3)  Professor  L.  P.  Guest 

Psy.     423.     Test  Construction  and  Standardization  (2-3) 

Professor  C.  R.  Adams 
Psy.     424.     Psychological  Techniques  in  Public  Personnel  Administra- 
tion (3)  Professor  C.  R.  Adams 
Psy.     425,  42 5X.     Psychology  of  the  Elementary  School  Child  (2-3) 

Professor  E.  B.  van  Ormer 
Psy.     426,  426X.     Adolescence  (2-3)  Professor  E.  B.  van  Ormer 

Psy.     427.     Psychological  Principles  in  Advertising  (3) 

Professor  L.  P.  Guest 
Psy.     431.     Industrial  Psychology  (3)  Professor  K.  R.  Smith 

Psy.     437,  437X.     Mental  Hygiene  (2-4) 
Psy.     440.     Psychology  Projects  (1-6) 
Psy.     471,  47 IX.     Measurement  of  Intelligence  (2) 

Professor  W.  U.  Snyder 
Psy.     472.     Special  Ability  Testing  (2) 
Psy.     482.     Introduction  to  Clinical  Psychology  (3) 


PUBLIC  UTILITIES 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department  of  Electrical  Engineering 

Pub.  Util.  521.  Public  Utilities  (3).— Problems  of  current  interest  in  the 
public  utility  field,  principally  those  utilities  involving  the  use  of  the  principles  of 
electrical  engineering.     One  or  two  conferences  per  week.     Professor  L.  A.  Doggett 

In  addition  to  this  course  the  following  may  he  taken  fur  graduate  credit  under  the 
restrictions  in  force: 
Pub.  Util.     421.     Electric  Utilities  (3)  Professor  L.  A.  Doggett 
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*RURAL  SOCIOLOGY 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Rur.  Soc.  551.  Rural  Sociology  Seminar  (1-6).— Prerequisite:  6  credits 
in  rural  sociology,  sociology,  or  psychology.     Lecture  3  hours. 

Rur.  Soc.  552.  The  Structure  of  Rural  Society  (3).— Systematic  review 
of  research  dealing  with  the  structure  of  rural  society;  the  purpose,  methodology,  and 
contribution  of  each  study  treated.  Prerequisites:  Rur.  Soc.  11,  Soc.  1.  Recita- 
tion 3  hours. 

Rur.  Soc.  553.  Rural  Social  Processes  (3).— Continuation  of  Rur.  Soc. 
552.  The  functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and 
evaluated.    Prerequisites:    Rur.  Soc.  11,  552.     Recitation  3  hours. 

Rur.  Soc.  554.  Advanced  Rural  Social  Welfare  (3).— Analysis  of  wel- 
fare techniques  and  their  application  to  rural  situations.  Prerequisites:  Rur.  Soc. 
11;  Psy.  2  or  Rur.  Soc.  459.     Recitation  3  hours.  Professor  W.  G.  Mather 

Rur.  Soc.  555.  The  Rural  Church  (3).— The  rural  church  as  a  social  in- 
stitution; its  relation  to  the  community;  the  church  in  "problem"  areas;  effects  of  popu- 
lation trends  on  the  program  of  the  rural  church;  the  use  of  case  studies  and  surveys. 
Prerequisite:  6  credits  in  rural  sociology,  sociology,  or  psychology.   Recitation  3  hours. 

Professor  W.  G.  Mather 

Rur.  Soc.  556.  Thesis  in  Rural  Sociology  (6).— A  preparation  of  the  re- 
quired thesis  for  the  degree  of  Master  of  Science  in  rural  sociology  while  in  residence 
at  the  College. 

Rur.  Soc.  557.  The  Development  of  the  Rural  Community  (3).— The 
origin  and  evolution  of  the  rural  community  under  different  geographic  and  cultural 
conditions.  Prerequisites:  Rur.  Soc.  11  or  Soc.  1;  Rur.  Soc.  452  or  Soc.  415a. 
Recitation  3  hours.  Professor  W.  G.  Mather 

Rur.  Soc.  559.  Advanced  Rural  Social  Psychology  (3).— The  application 
of  social  psychological  principles  to  the  treatment  of  rural  problems.  Prerequisites: 
Rur.  Soc.  11,  Psy.  2.     Recitation  3  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Rur.  Soc.     452.     Rural  Organization  (3) 

Rur.  Soc.     454.     Rural  Social  Welfare  (3)  Professor  W.  G.  Mather 

Rur.  Soc.     456.     Rural  Standards  of  Living  (3)       Professor  W.  G.  Mather 
Rur.  Soc.     459.     Rural  Social  Psychology  (3) 


SOCIOLOGY 

Professor  Seth  W.  Russell,  M.A.,  Ph.D. 
Acting  Head  of  the  Department 

Soc.     502.     American  Sociology  (3).— Special  problems  in  sociological  theory 
in  the  United  States.    Prerequisite:    Soc.  402.    Recitation  3  hours. 

Professor  L.  L.  Bernard 

*  Credit  in  rural  sociology  will  also  be  given  for  Agr.  Ec.  505  and  525. 
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Soc.  503.  Problems  of  Social  Psychology  ( 3). —Investigation  of  the  the- 
ories, methods,  and  empirical  data  of  social  psychology,  with  particular  reference  to 
such  problems  as  the  relations  between  personality  and  culture,  social  and  personal 
disorganization,  the  development  of  role  behavior,  and  the  conception  of  the  self. 

Professor  W.  Coutu 

Soc.  510.  Field  Work  in  Sociology  (1-3).— Advanced  research  projects  to 
be  carried  out  in  the  field  under  the  supervision  of  the  department  and  recognized 
social  agencies. 

Soc.     512.     Modern  Criminology  (3).  Professor  R.  E.  Clark 

Soc.  513.  Advanced  Sociological  Research  Methods  and  Techniques 
(3).— Special  problems  in  scientific  method  and  research  technique;  designed  to  pre- 
pare the  student  for  social  inquiry  on  a  professional  level;  embraces  both  quantita- 
tive and  nonquantitative  type  of  work.  Prerequisites:  Soc.  413  and  3  credits  of  sta- 
tistics. Professor  M.  E.  ]ohn 

Soc.     515.     Structure  and  Functions  of  the  Community  (3) 

Professor  Jessie  Bernard 

Soc.     516.     Sociological  Theory  (3)  Professor  L.  L.  Bernard 

Soc.  519.  Seminar  in  Race  Relations  (3-6).— The  status  and  problems  of 
minority  peoples  in  selected  areas  of  the  world;  analysis  of  the  material,  social,  and 
sociopsychic  aspects  of  race  relations  presented  in  lectures,  reports,  and  papers.  Lec- 
ture 3  hours. 

Soc.  523.  Advanced  Research  in  Population  (3).— Supervised  original 
research  on  some  aspect  of  demographic  phenomena  and  vital  statistics;  a  genuine  con- 
tribution to  knowledge  is  expected  of  the  student.  Professor  O.  D.  Duncan 

Soc.  525.  Seminar  in  Sociology  (1-9).— An  advanced  seminar  in  sociological 
theory,  involving  intensive  study  of  the  works  of  several  eminent  authors.  The  list  of 
social  theorists  dealt  with  varies  from  one  semester  to  another,  but  only  those  are 
selected  who  have  made  fundamental  contributions  to  the  analysis  of  social  structure, 
social  interaction,  and  social  change. 

Soc.  530.  Research  on  Marriage  and  the  Faihly  (3).— Training  in  meth- 
ods and  techniques  of  research  in  family  relations.  Under  the  guidance  of  the  in- 
structor, experimental,  statistical,  and  comparative  studies  are  carried  out,  individually 
or  co-operatively.  Prerequisites:  graduate  standing  and  3  hours'  previous  work  in 
this  field.     Lecture  3  hours.  Professor  Jessie  Bernard 

Soc.  534.  Problems  in  Social  Control  (3).— An  advanced  seminar  dealing 
with  the  cohesive  factors  in  societies  and  groups.  Differentiates  the  forms  and  the  in- 
strumentalities of  social  control,  traces  their  development  in  different  periods,  and  at- 
tempts a  systematic  explanation  of  them,  utilizing  experimental  and  quantitative  ap- 
proaches where  applicable.  Professor  L.  L.  Bernard 

Soc.  540.  Anthropological  Theory  (3).— A  seminar  in  which  major  an- 
thropological concepts  and  theories  are  critically  studied.  Anthropological  theories  are 
tested  by  the  use    of  empirical  ethnological  material. 

Soc.  570.  Advanced  Sociological  Statistics  (3).— Application  of  advanced 
statistical  technique  to  sociological  research.  Prerequisite:  Soc.  470.  Lecture  3 
hours,  practicum  2  hours.  Professor  R.  E.  Clark 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
Soc.     400.     Sociological  Theory  (3) 

Professors  L.  L.  Bernard,  S.  W.  Blizzard  Jr. 
Soc.     401.     Social  Institutions  (3)  Professor  S.  W.  Russell 

Soc.     402.     American  Sociology  (3)  Professor  L.  L.  Bernard 

Soc.     403a.     Personality  and  Social  Adjustment  (3) 

Professor  W.  Coutu 
Soc.     403b.     Personality  and  Social  Adjustment  (3) 

Professor  W.  Coutu 
Soc.     405S.     Social  Problems  (3) 

Soc.     408.     Social  Ecology  (3)  Professor  S.W.  Blizzard  Jr. 

Soc.     413.     Methods  and  Techniques  of  Social  Research  (1-6) 

Professor  Jessie  Bernard 
Soc.     415a.     Community  Institutions  (3)  Professor  Jessie  Bernard 

Soc.     418.     The  Development  of  Social  Thought  (3) 
Soc.     419.     Minority  Peoples  (3) 

Soc.     423.     Population  Research  (3)  Professor  O.  D.  Duncan 

Soc.     424.     Social  Change  (3) 
Soc.     425.     Contemporary  Sociological  Theory  (3) 

Professor  L.  L.  Bernard 
Soc.     426.     Introduction  to  Public  Welfare  (3) 

Professor  W.  G.  Mather 
Soc.     427S.     Family  Case  Work  (6) 
Soc.     440.     Primitive  Society  (3) 
Soc.     470.     The  Use  of  Statistics  in  Sociology  (3)  Professor  R.  E.  Clark 
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Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Sp.  544.  Neo-Classicism  in  the  Romance  Literatures  (3).— The  nature 
and  development  of  the  Neo-classic  movement  in  Italy,  France,  Spain,  and  Portugal. 
Prerequisite:     Sp.  40.     Lecture  3  hours. 

Sp.  545.  Romanticism  in  the  Romance  Literatures  (3).— The  nature  and 
development  of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal.  Pre- 
requisite:    Sp.  40.    Lecture  3  hours. 

Sp.  551.  Romance  Philology  (3).— Historical  development  of  the  Romance 
languages.    Recitation  3  hours.  Professor  H.  H.  Arnold 

Sp.  552.  Old  Spanish  Readings  (3).— Familiarizes  the  student  with  Old 
Spanish  texts.     Prerequisite:     Sp.  551.    Recitation  3  hours. 

Professor  P.  R.  Daughtery 

Sp.  561.  Spanish  Drama  Previous  to  Lope  de  Vega  (3).— Origin  and  early 
development  of  the  Spanish  national  drama.  Representative  plays  of  different  types 
will  be  read  and  discussed.    Lectures  and  reports.    Recitation  3  hours. 

Professor  H.  H.  Arnold 

Sp.  562.  Spanish  Drama  Previous  to  Lope  de  Vega  (3).— Continuation  of 
Sp.  561.    Recitation  3  hours.  Professor  H.  H.  Arnold 
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Lope  de  Vega  (3)  Professor  H.  H.  Arnold 

Lope  de  Vega's  Followers  (3)  Professor  H.  H.  Arnold 

Cervantes  and  His  Works  (3)  Professor  P.  R.  Daugherty 

Cervantes  and  His  Works  (3)  Professor  P.  R.  Daugherty 

Seminar  in  Spanish  Literature  (3).— Lectures  on  methods  of  re- 
search. Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor.   Recitation  3  hours.        Professor  H.  H.  Arnold 

Sp.  572.  Seminar  in  Spanish  Literature  (3).— Continuation  of  Sp.  571. 
Recitation  3  hours.  Professor  H.  H.  Arnold 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

The  Golden  Age  (3)  Professor  H.  H.  Arnold 

Drama  of  the  Golden  Age  (3)  Professor  H.  H.  Arnold 

Don  Quixote  (3)  Professor  H.  H.  Arnold 

Old  Spanish  Language  and  Literature  (3) 

Professor  H.  H.  Arnold 
Spanish  Drama  of  the  19th  Century  (3) 

Professor  P.  R.  Daugherty 
Contemporary  Spanish  Drama  (3)  Professor  P.  R.  Daugherty 

The  Spanish  Novel  of  the  19th  Century  (3) 

Professor  P.  R.  Daugherty 
The  Contemporary  Spanish  Novel  (3) 

Professor  P.  R.  Daugherty 
Introduction  to  Latin-American  Literature  (3) 

Professor  H.  H.  Arnold 
Introduction  to  Latin- American  Literature  (3) 

Professor  H.  H.  Arnold 
Mexico:    Its  Language  and  Literature  (3) 

Professor  P.  R.  Daugherty 
Argentina:    Its  Language  and  Literature  (3) 

Professor  P.  R.  Daugherty 
41 5X.     Modern  Spanish  Lyric  Poetry  (3) 

Professor  H.  H.  Arnold 
417X.     Spanish  Literature  in  the  Romantic  Period  C3) 

Professor  H.  H.  Arnold 
The  Teaching  of  Romance  Languages  (3) 

Advanced  Composition  (3)  Professor  P.  R.  Daugherty 

Literary  Criticism  in  France,  Italy,  and  Spain  (3) 

SPEECH 

Professor  Joseph  F.  O'Brien,  M.S. 

Chairman,  Administrative  Committee 

Speech  500.  Seminar  in  American  Oratory  (2-4).— The  history  of  Ameri- 
can oratory,  with  the  application  of  critical  standards  to  the  work  of  specific  orators. 
Prerequisite:    6  credits  in  speech,  including  Speech  200.  Professor  ].  F.  O'Brien 

Speech  510.  Seminar  in  Methods  of  Teaching  Speech  (2-4).— Problems 
in  curriculum  construction,  media,  and  methods  as  met  by  the  high  school  and  college 
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teacher  of  speech.  Consideration  of  speech  as  a  unit  of  English,  as  a  distinct  disci- 
pline, and  as  an  extracurricular  activity.  Prerequisite:  6  credits  in  speech,  including 
Speech  200.  Professor  /.  F.  O'Brien 

Speech  520.  Seminar  in  Speech  Science  (2-4).— A  seminar  in  the  physical 
and  physiological  bases  of  speech  and  voice;  introduction  to  the  laboratory  techniques 
used  in  speech  research.  Prerequisite:  9  credits  in  speech,  speech  education,  or 
psychology. 

Speech  525.  Seminar  in  Clinical  Speech  Pathology  (2-4).— A  physio- 
logical, neurological,  and  psychological  view  of  the  speech  process  together  with  a 
critical  study  of  modern  theories  and  practices  in  clinical  speech  pathology.  Prerequi- 
sites:   Speech  490,  491. 

Speech  540.  Seminar  in  the  Problems  of  Radio  (3).— Advanced  study 
and  research  in  special  problems  in  radio  speech,  radio  production,  and  radio  organi- 
zation. Prerequisite:  6  hours  of  speech  including  Speech  200,  300,  425  or  435. 
Lecture  1  hour,  recitation  2  hours.  Professor  H.  E.  Nelson 

Speech  550.  Seminar  in  Oral  Persuasion  (2-4).— The  theory  of  persua- 
sion; persuasive  devices  and  techniques;  criticism  and  appreciation  of  men  of  political, 
economic,  and  social  movements,  and  of  contemporary  public  address  in  the  light  of 
modern  theories  of  persuasion.  Prerequisite:  6  credits  in  speech,  including  Speech 
200.  Professor  C.  H.  Schug 

Speech  560.  Public  Address  (2-4).— Aids  the  student  in  becoming  proficient 
in  public  platform  address;  emphasis  on  practical  application  of  principles  of  persua- 
sion, especially  through  composition,  discussion,  criticism,  and  delivery  of  the  speech 
outline  and  manuscript.  Prerequisite:  9  credits  in  speech,  including  Speech  200  and 
550.  Professor  C.  H.  Schug 

Speech  575.  Research  Problems  in  Speech  (1-12).— Advanced  research 
on  an  individual  basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  peda- 
gogy, phonetics,  speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in 
speech  or  in  speech  education. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech     400.     Teaching  of  Speech  (3)  Professor  J.  F.  O'Brien 

Speech     405a,b,cS.     Practical  Problems  in  Public  and  Private  Speech 

(1-3) 
Speech     410.     English  Phonetics  and  Pronunciation  (3) 

Professor  ].  F.  O'Brien 
Speech     411a,b,cS.     Speech  Science  and  Speech  Arts  (1-3) 
Speech     412.     Advanced  Speech  Arts  (3) 
Speech     425.     Advanced  Principles  of  Radio  Speech  (3) 

Professor  H.  E.  Nelson 
Speech     431.     Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mecha- 
nisms (3) 
Speech     435.     Radio  Organization  (3)  Professor  H.  E.  Nelson 

Speech     450.     Discussion  Techniques  (3)  Professor  J.  F.  O'Brien 

Speech     490.     Speech  Disorders  and  Their  Treatment  (3) 

Professor  E.  T.  McDonald 
Speech    491.     Clinical  Speech  Practicum  (1-3) 

Professor  E.  T.  McDonald 
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SPEECH  EDUCATION 

Consult  Professor  Eugene  T.  McDonald,  M.Ed.,  D.Ed. 

Speech  Ed.  537.  Advanced  Speech  Correction  (1-6).— The  clinical  speech 
procedures  of  examination,  diagnosis,  and  treatment.  Prerequisite:  Speech  Ed.  437 
or  Speech  49 1 .     Lecture  and  practicum  hours  1  to  6.  Professor  E.  T.  McDonald 

Speech  Ed.  540.  Articulation  Disabilities  (3).— Speech-sound  produc- 
tion disorders  in  children  and  adults;  methods  of  examination,  diagnosis,  and  treat- 
ment.    Prerequisite:     Speech  490  or  Speech  Ed.  436. 

Speech.  Ed.  541.  The  Voice  and  Its  Disorders  (3).— The  physical,  physio- 
logical, and  psychological  bases  of  voice  production  and  the  causes,  nature,  and  symp- 
toms of  its  disorders;  current  clinical  methods  in  voice  improvement  demonstrated  and 
discussed.    Prerequisite:    Speech  Ed.  436  or  Speech  490.  Lecture  3  hours. 

Speech  Ed.  542.  Stuttering  and  Allied  Disorders  (3).— Modern  theories 
of  the  causes  of  disorders  of  rhythm;  methods  of  examination,  diagnosis,  and  treat- 
ment.    Prerequisite:     Speech  490  or  Speech  Ed.  436.     Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech  Ed.     430.     Problems  of  the  Child  with  a  Hearing  Loss  (3) 

Professor  E.  T.  McDonald 
Speech  Ed.     432.     Methods  of  Teaching  Speech  (Lip)  Reading  (3) 

Professor  Margaret  Raahe 
Speech  Ed.     433.     Auricular  Training  (2) 

Professor  Margaret  Raahe 
Speech  Ed.     434.     Audiometry  (2)  Professor  E.  T.  McDonald 

Speech  Ed.     435.     Clinical  Practice  with  the  Deaf  and  Hard-of-Hearing 

(3) 
Speech  Ed.     436.     Speech  Disabilities  (3)  Professor  E.  T.  McDonald 

Speech  Ed.     437.     Speech  Correction  (1-3)  Professor  E.  T.  McDonald 

Speech  Ed.     439X.     Fundamentals  of  Speech  Education  (3) 
Speech  Ed.     439aX.     Methods  in  Speech  Education  (3) 

Professor  Margaret  Raahe 
Speech  Ed.     440,  440X.     Speech  Education  and  Reeducation  in  the  Ele- 
mentary School  (2-3)     Professor  Margaret  Raahe 
Speech  Ed.     441S.     Current  Problems  in  Speech  and  Hearing  (1-6) 
Speech  Ed.     442.     Speech  Pathology  (3) 


ZOOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 
Head  of  the  Department  of  Zoology  and  Entomology 

Zool.  508.  Advanced  Parasitology  (3).— Advanced  work  on  the  structure, 
life  cycle,  and  control  of  parasites.  Prerequisites:  Ent.  2,  Zool.  432.  Practicum  9 
hours.  Professor  C.  C.  Zeliff 

Zool.  509.  Techniques  in  Wild  Life  Management  (3).— The  preparation 
of  study  mounts  of  game  birds  and  mammals,  methods  of  making  a  census,  mapping 
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management  areas,  method  of  collecting  data,  and  determining  food  habits  from  ex- 
amination of  stomach  contents.  Prerequisite:  Zool.  546.  Lecture  1  hour,  practicum 
6  hours.  Professor  P.  F.  English 

Zool.  512.  Seminar  (1).— The  review  of  current  zoological  literature.  Re- 
quired of  graduate  students  majoring  in  zoology  and  entomology.  Prerequisite:  12 
credits  in  zoology  or  entomology.     One  conference  per  week.        Professor  P.  F.  English 

Zool.  513.  Research  (1-15  per  semester).— The  prosecution  of  an  assigned 
problem  under  the  guidance  of  an  instructor.  Prerequisite:  Zool.  410,  432,  437, 
440  or  546.  Professor  E.  H.  Dusham  and  Staff 

Zool.  546.  The  Theory  of  Game  Management  (4).— Fundamental  princi- 
ples underlying  the  management  of  wild  game  birds  and  mammals;  the  co-ordination 
of  such  management  with  the  various  land  uses;  the  planning  of  preserves  and  other 
land  areas.    Prerequisites:    Zool.  408,  420.   Lecture  3  hours,  practicum  3  hours. 

Professor  P.  F.  English 

Zool.  551.  Fisheries  Management  (3).— The  basic  principles  underlying 
the  management  of  inland  waters  for  fish  production.  Prerequisite:  Zool.  450. 
Lecture  2  hours,  practicum  3  hours.  Professor  E.  A.  Lachner 

Zool.  580S.  General  Zoology  (3).— Lectures,  recitations,  and  laboratory 
work  covering  the  more  important  principles  in  general  zoology.  For  graduate  stu- 
dents in  education  electing  a  major  in  biology  or  zoology.  Professor  C.  C.  Zeliff 

Zool.  581.  Advanced  Invertebrate  Zoology  (3).— The  morphology,  phys- 
iology, taxonomy,  and  life  histories  of  invertebrate  animals.  Prerequisite:   Zool.  5 80S. 

Professor  C.  C.  Zeliff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Zool.     408.     Mammology  (4)  Professor  P.  F.  English 

Zool.     410.     General  Limnology  (3)  Professor  E.  A.  Lachner 

Zool.     414.     Herpetology  (3)  Professor  E.  A.  Lachner 

Zool.     415.     The  Literature  of  Vertebrate  Zoology  (1) 

Professor  E.  A.  Lachner 
Zool.     416.     The  Methods  of  Research  in  Zoology  (2) 

Professor  E.  A.  Lachner 
Game  Birds  (3)  Professor  P.  F.  English 

Human  Parasitology  (3)  Professor  C.  C.  Zeliff 

Protozoology  (3)  Professor  C.  C.  Zeliff 

Histology  (4)  Professor  G.  B.  Newman 

Embryology  (4)  Professor  G.  B.  Newman 

Zoological  Problems  (3)         Professor  E.  H.  Dusham  and  Staff 
Zoological  Problems  (3)     Professor  E.  H.  Dusham  and  Staff 

The  Identification  of  Insects  (3) 
Aquiculture  (2)  Professor  E.  A.  Lachner 

Ornithology  (3)  Professor  M.  Wood 

Ichthyology  (4)  Professor  E.  A.  Lachner 
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COLLEGE  CALENDAR 


1950 

June  13,  Tues. 

June  13,  Tues. 

June  30,  Fri. 
July  4,  Tues. 
July  5,  Wed. 
July  6,  Thurs. 
July  22,  Sat. 
July  22,  Sat. 
July  24,  Mon. 
Aug.  11,  Fri. 
Aug.  12,  Sat. 
Aug.  14,  Mon. 
Aug.  14,  Mon. 
Sept.  2,  Sat. 

Sept.  2,  Sat. 


Summer  Program  1950 

Registration  for  Inter-Session  and  First  Six  Weeks'  Sci- 
ence Session  in  a.m. 

Inter-Session  and  First  Six  Weeks'  Science  Session 
Classes  Begin  1:20  p.m. 

Inter-Session  Ends  5:50  p.m. 

Independence  Day  Recess 

Registration  for  Main  Summer  Session 

Main  Summer  Session  Classes  Begin  8  a.m. 

First  Six  Weeks'  Science  Session  Ends  5:50  p.m. 

Registration  for  Second  Six  Weeks'  Science  Session 

Second  Six  Weeks'  Science  Session  Classes  Begin  8  a.m. 

Main  Summer  Session  Ends  5:50  p.m. 

Main  Summer  Session  Graduation  Exercises 

Registration  for  Three  Weeks'  Post-Session  in  a.m. 

Three  Weeks'  Post-Session  Classes  Begin  1:20  p.m. 

Second  Six  Weeks'  Science  Session  and  Three  Weeks' 
Post  Session  End  5:50  p.m. 

Second  Summer  Program  Graduation  Exercises 


1950 

Sept.  18-19,  Mon.-Tues. 
Sept.  20,  Wed. 
Nov.  22,  Wed. 
Nov.  27,  Mon. 
Dec.  19,  Tues. 


First  Semester  1950-51 

First  Semester  Registration 
First  Semester  Classes  Begin  8  a.m. 
Thanksgiving  Recess  Begins  11:50  a.m. 
Thanksgiving  Recess  Ends  8  a.m. 
Christmas  Recess  Begins  5  p.m. 


1951 

Jan.  3,  Wed. 
Jan.  18,  Thurs. 
Jan.  27,  Sat. 
Jan.  27,  Sat. 


Christmas  Recess  Ends  1:10  p.m. 
First  Semester  Classes  End  5  p.m. 
First  Semester  Ends  5  p.m. 
First  Semester  Graduation  Exercises 


Feb.  6-7,  Tues.-Wed. 
Feb.  8,  Thurs. 
Mar.  21,  Wed. 
Mar.  28,  Wed. 
May  29,  Tues. 
May  30,  Wed. 
June  8,  Fri. 
June  11,  Mon. 


Second  Semester  1950-51 

Second  Semester  Registration 
Second  Semester  Classes  Begin 
Spring  Recess  Begins  5  p.m. 
Spring  Recess  Ends  8  a.m. 
Second  Semester  Classes  End  5  p.m. 
Memorial  Day  Recess 
Second  Semester  Ends  5  p.m. 
Commencement  Day 
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James  Milholland,  LL.B.  Acting  President 

Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc.  Dean 

Adrian  O.  Morse,  M.A.      Assistant  to  the  President,  in  Charge  of  Resident  Instruction 
J.  Orvis  Keller,  M.S.  Assistant  to  the  President,  in  Charge  of  Extension 

Samuel  K.  Hostetter      Assistant  to  the  President,  in  Charge  of  Business  and  Finance 
C.  S.  Wyand,  M.A.  Administrative  Assistant  to  the  President 

Wilmer  E.  Kenworthy,  B.A.      Assistant  to  the  President,  in  Charge  of  Student  Affairs 
Royal  M.  Gerhardt,  A.E.  Dean  of  Admissions;  Registrar 

Clarence  O.  Williams,  M.A.,  Ed.D.    Assistant  Dean  of  Admissions;  College  Examiner 
Robert  E.  Dengler,  A.M.,  Ph.D.  Secretary  to  the  Graduate  Faculty 

Betty  M.  Moore  Secretary  to  the  Dean 


EXECUTIVE  COMMITTEE 

Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc.  Dean;  Professor  of  Botany,  Chairman 

S.  Lewis  Land,  M.S.,  Ph.D.  Professor  of  Industrial  Education 

John  A.  Sauer,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics 

Alfred  W.  Gauger,  M.A.,  Ph.D.,  Professor  of  Fuel  Technology;  Director  of  the  Min- 
eral Industries  Experiment  Station 
David  C.  Duncan,  M.A.,  Ph.D.  Professor  of  Physics 

R.  Adams  Dutcher,  M.S.,  A.M.,  D.Sc.  Professor  of  Agricultural  and  Biological 

Chemistry 
Robert  E.  Dengler,  A.M.,  Ph.D.  Professor  of  Classical  Languages 

Lloyd  M.  Jones,  M.A.,  Ph.D.  Professor  of  Physical  Education 

Helen  R.  LeBaron,  M.S.,  Ph.D.  Professor  of  Home-Community  Relationships 


COURSES  OF  STUDY 

Frank  M.  Swartz,  Ph.D.  Professor  of  Paleontology,  Chairman 

Palmer  C.  Weaver,  M.Ed.,  Ph.D.  Professor  of  Education 

Earl  B.  Stavely,  B.S.,  E.E.  Professor  of  Electrical  Engineering 

Arnold  J.  Currier,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Wallace  E.  White,  M.S.,  Ph.D.  Professor  of  Wood  Technology 

Eugen  C.  Bischoff,  M.A.  Professor  of  Physical  Education 

Brice  Harris,  M.A.,  Ph.D.  Professor  of  English  Literature 

Hazel  M.  Hatcher,  M.S.,  Ph.D.  Professor  of  Home  Economics  Education  and 
Home-Community  Relationships 


ADMISSIONS  COMMITTEE 


Clarence  O.  Williams,  M.A.,  Ed.D.  Assistant  Dean  of  Admissions;  College  Exam- 
iner, ex  officio 

Joseph  E.  DeCamp,  A.M.,  Ph.D.  Professor  of  Psychology 

Harold  K.  Schilling,  M.A.,  Ph.D.  Professor  of  Physics 


THE  HEALTH  SERVICE 

Herbert  R.  Glenn,  M.D.  Director 

THE  COLLEGE  LIBRARY 

Ralph  W.  McComb,  M.A.  Librarian 


GRADUATE  FACULTY 
1949-50 


James  Milholland5  LL.B. 

Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc 

Botany 
Edward  Steidle,  E.M.,  D.Sc. 
Georce  L.  Haller,  M.S.,  E.E.,  Ph.D. 
Marion  Rex  Trabue,  M.A.,  Ph.D. 
Carl  Peter  Schott,  M.A.,  Ph.D. 

Athletics 
Harry  Parker  Hammond,  C.E.,  D.Eng. 
Lyman  E.  Jackson,  M.S.,  Ph.D. 
Ben  Euwema,  A.M.,  Ph.D. 
Grace  M.  Henderson,  M.S.,  Ph.D. 
Royal  M.  Gerhardt,  A.E. 


Acting  President  of  the  College 
Dean  of  the  Graduate  School;  Professor  of 

Dean  of  the  School  of  Mineral  Industries 

Dean  of  the  School  of  Chemistry  and  Physics 

Dean  of  the  School  of  Education 

Dean  of  the  School  of  Physical  Education  and 

LL.D.        Dean  of  the  School  of  Engineering 

Dean  of  the  School  of  Agriculture 

Dean  of  the  School  of  the  Liberal  Arts 

Dean  of  the  School  of  Home  Economics 

Dean  of  Admissions;  Registrar 


Clarence  O.  Williams,  M.A.,  Ed.D. 
Ralph  W.  McComb,  M.A. 


Assistant  Dean  of  Admissions;  College  Examiner 

Librarian 


PROFESSORS 


Clifford  R.  Adams,  A.M.,  Ph.D. 
Vernon  M.  Albers,  M.A.,  Ph.D. 
Herbert  Richard  Albrecht,  M.S.,  Ph.D. 
Harold  Freed  Alderfer,  M.A.,  Ph.D. 
Jean  Downey  Amberson,  M.A.,  Ph.D. 
Edgar  E.  Ambrosius,  M.S. 
Arthur  von  Krogh  Anderson,  M.S.,  Ph.D. 
Clarence  Scott  Anderson,  M.S.,  Ph.D. 
Harrison  Heikes  Arnold,  M.A.,  Ph.D. 


Professor  of  Psychology 

Professor  of  Engineering  Research 

Professor  of  Agronomy 

Professor  of  Political  Science 

Professor  of  Home  Economics  Education 

Professor  of  Mechanical  Engineering 

Professor  of  Physiological  Chemistry 

Professor  of  Agricultural  Education 

Professor  of  Romance  Languages 


John  Geldart  Aston,  M.S.,  Ph.D. 

Low  Temperature  Laboratory 
MacLean  Morton  Babcock,  M.S. 
Adam  Leland  Beam,  M.S. 
Frederick  Joseph  Bedenk,  M.A. 
Victor  A.  Beede,  M.F. 
Franklin  Lee  Bentley,  M.S. 
Thomas  C.  Benton,  Ph.D. 
Jessie  Bernard,  M.A.,  Ph.D. 
Luther  Lee  Bernard,  Ph.D. 
Robert  Gibbon  Bernreuter,  Ph.D. 

chology  Clinic 
Eugen  Carl  Bischoff,  M.A. 
Ralph  Upshaw  Blasingame,  B.S. 
Robert  V.  Boucher,  A.M.,  Ph.D. 


Professor  of  Organic  Chemistry;  Director  of  the 

Professor  of  Industrial  Engineering 

Professor  of  Dairy  Production 

Professor  of  Physical  Education 

Professor  of  Forest  Management 

Professor  of  Animal  Husbandry 

Professor  of  Mathematics 

Professor  of  Sociology 

Professorial  Lecturer  in  Sociology 

Professor  of  Psychology;  Director  of  the  Psy- 

Professor  of  Physical  Education 

Professor  of  Agricultural  Engineering 

Professor  of  Agricultural  and  Biological  Chemistry 
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John  Scott  Bowman,  M.A.,  Ph.D. 
John  Robert  Bracken,  M.L.A.,  Ph.D. 
William  Clark  Bramble,  M.F.,  Ph.D. 
George  Elmer  Bran  do  w,  Ph.D. 
R.  Wallace  Brewster,  M.A.,  Ph.D. 
Henry  Sherman  Brunner,  M.S.,  Ph.D. 
Albert  Franklin  Buffington,  M.A.,  Ph.D. 
Clarence  Edward  Bullinger,  I.E.,  M.S. 
Frank  A.  Butler,  Ph.M.,  Ph.D. 
Ernest  William  Callenbach,  M.S. 
Clarence  Raymond  Carpenter,  M.A.,  Ph.D 
Carroll  Dunham  Champlin,  M.A.,  Ph.D. 
Robert  J.  Clements,  M.A.,  Ph.D. 
Arthur  Charles  Cloetingh,  M.A. 
Arthur  Wesley  Clyde,  M.S. 
Teresa  Cohen,  M.A.,  Ph.D. 
Fred  Morton  Coombs,  M.A. 
Pierce  G.  Couperus,  M.S. 
Walter  Coutu,  Ph.D. 
Donald  Stevens  Cryder,  M.S.,  D.Sc. 
Arnold  John  Currier,  M.S.,  Ph.D. 
Haskell  Brooks  Curry,  M.A.,  Ph.D. 
Chester  Distad  Dahle,  M.S.,  Ph.D. 
Paul  R.  Daugherty,  M.A. 
Arthur  Franklin  Davis,  M.Ed.,  D.P.H. 
Joseph  Edgar  DeCamp,  A.M.,  Ph.D. 
Kalman  John  DeJuhasz,  M.E. 
Robert  Ewing  Dengler,  A.M.,  Ph.D. 
Russell  B.  Dickerson,  M.S.,  Ph.D. 

Hon,  School  of  Agriculture 
Harold  Edward  Dickson,  M.A.,  Ph.D. 
Francis  Janney  Doan,  M.S. 
Mary  Letitia  Dodds,  M.S.,  Ph.D. 
David  Christie  Duncan,  M.A.,  Ph.D. 
Edward  Henry  Dusham,  M.S.,  Ph.D. 
Raymond  Adams  Dutcher,  M.S.,  A.M 

logical  Chemistry 
Elisabeth  W.  W.  Dye,  M.A. 
Pennoyer  Francis  English,  M.S. 


Professor  of  English  Composition 

Professor  of  Landscape  Horticulture 

Professor  of  Forestry 

Professor  of  Agricultural  Economics 

Professor  of  Political  Science 

Professor  of  Agricultural  Education 

Professor  of  German 

Professor  of  Industrial  Engineering 

Professor  of  Education 

Professor  of  Poultry  Husbandry 

Professor  of  Psychology 

Professor  of  Education 

Professor  of  Romance  Languages 

Professor  of  Dramatics 

Professor  of  Agricultural  Engineering 

Professor  of  Mathematics 

Professor  of  Physical  Education 

Professor  of  Engineering  Research 

Professor  of  Sociology 

Professor  of  Chemical  Engineering 

Professor  of  Chemistry 

Professor  of  Mathematics 

Professor  of  Dairy  Manufacture 

Professor  of  Spanish 

Professor  of  Physical  Education 

Professor  of  Psychology 

Professor  of  Engineering  Research 

Professor  of  Classical  Languages 

Vice-Dean  and  Director  of  Resident  Instruc- 


Professor  of  Fine  Arts 

Professor  of  Dairy  Manufacture 

Prcfessor  of  Foods  and  Nutrition 

Professor  of  Physics 

Professor  of  Entomology 

Professor  of  Agricultural  and  Bio- 


D.Sc. 


Professor  of  Foods  and  Nutrition 
Professor  of  Wildlife  Management 


Merrell  Robert  Fenske,  D.Sc.         Research  Professor  of  Chemistry  and  Chemical  En- 
gineering; Director  of  the  Petroleum  Refining  Laboratory 
John  Henry  Ferguson,  M.A.,  Ph.D.  Professor  of  Political  Science 

Hummel  Fishburn,  M.A.  Professor  of  Music  and  Music  Education 

Donald  E.  H.  Frear,  M.S.,  Ph.D.         Professor  of  Agricultural  and  Biological  Chemis- 
try 
John  F.  Friese,  M.S.  Professor  of  Industrial  Arts  Education 

Orrin  Frink,  Jr.,  M.A.,  Ph.D.  Professor  of  Mathematics 
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Professor  of  Economic  Entomology 

Professor  of  Home  Art 

Professor  of  English  Composition 

the  Mineral  Industries  Experiment 


Stuart  W.  Frost,  Ph.D. 

Amy  G.  Gardner,  M.A. 

Theodore  Jay  Gates,  M.A. 

Alfred  W.  Gaucer,  M.A.,  Ph.D.     Director  of 

Station;  Professor  of  Fuel  Technology 
James  Edward  Gillespie,  M.A.,  Ph.D. 
Ruth  Eliza  Graham,  M.S. 
Harold  Frank  Graves,  M.A.,  Ph.D. 
William  Henry  Gray,  M.A.,  Ph.D. 

NOLLIE  BURNHAM   GUERRANT,   M.S.,  Ph.D. 

Francis  Tobey  Hall,  Jr.,  M.S. 
William  Franklin  Hall,  M.S.,  Ph.D. 
Arthur  L.  Harnett,  Jr.,  M.A.,  D.Ed. 
Brice  Harris,  M.A.,  Ph.D. 
Hazel  Maurine  Hatcher,  M.S.,  Ph.D. 

and  Home-Community  Relationships 
Fred  George  Hechler,  M.E.  Director  of  the  Engineering  Experiment  Station; 

Professor  of  Engineering  Research 


Professor  of  European  History 

Professor  of  Clothing  and  Textiles 

Professor  of  English  Composition 

Professor  of  Latin-American  History 

Professor  of  Biological  Chemistry 

Professor  of  Electrical  Engineering 

Professor  of  Agricultural  Education 

Professor  of  Physical  Education 

Professor  of  English  Literature 

Professor  of  Home  Economics  Education 


Kenneth  J.  Heidrich,  M.F.A. 
William  Lewis  Henning,  M.S.,  Ph.D. 
Edward  Carleton  Henry,  Cer.E.,  M.S 
Burke  Miller  Hermann,  M.A. 
Lawrence  Lester  Huber,  M.S.,  Ph.D. 
Merwin  W.  Humphrey,  M.F. 
Robert  A.  Hussey,  M.A. 
Albert  Witt  Hutchison,  M.S.,  Ph.D. 
Charles  Davis  Jeffries,  M.S.,  Ph.D. 
Clifford  Oliver  Jensen,  M.S.,  Ph.D. 
Macklin  E.  John,  M.S.,  Ph.D. 
Evan  Johnson,  Jr.,  M.A.,  Ph.D. 
Lloyd  Meredith  Jones,  M.A.,  Ph.D. 
Julius  Ernest  Kaulfuss,  B.S. 
Thomas  C.  Kavanagh,  C.E.,  M.B.A.,  Sc.D 
Wendell  Edgar  Keepper,  M.S.,  Ph.D. 
James  Peter  Kelly,  M.A.,  D.Sc. 
Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc. 

School 
Corliss  Robert  Kinney,  A.M.,  Ph.D. 
Cloy  B.  Knodt,  M.S.,  Ph.D. 
Harry  LaVern  Krall,  M.S.,  Ph.D. 
Franklin  Brunell  Krauss,  A.M.,  Ph.D. 
David  A.  Kribs,  M.S.,  Ph.D. 
Paul  D.  Krynine,  Ph.D. 
Albert  K.  Kurtz,  Ph.D. 
S.  Lewis  Land,  M.S.,  Ph.D. 
Russell  E.  Larson,  M.S.,  Ph.D. 
John  Dobson  Lawther,  M.A, 


Professor  of  Architecture 

Professor  of  Animal  Husbandry 

Ph.D.  Professor  of  Ceramics 

Professor  of  American  History 

Professor  of  Agronomy 

Professor  of  Forestry 

Professor  of  Industrial  Engineering 

Professor  of  Chemistry 

Professor  of  Soil  Technology 

Professor  of  Phytochemistry 

Professor  of  Rural  Sociology 

Professor  of  Mathematics 

Professor  of  Physical  Education 

Professor  of  Highway  Engineering 

Professor  of  Civil  Engineering 

Professor  of  Land  Economics 

Professor  of  Botany 

Professor  of  Botany;  Dean  of  the  Graduate 

Professor  of  Fuel  Technology 

Professor  of  Dairy  Husbandry 

Professor  of  Mathematics 

Professor  of  Latin 

Professor  of  Botany 

Professor  of  Petrology  and  Sedimentation 

Professor  of  Psychology 

Professor  of  Industrial  Education 

Professor  of  Plant  Breeding 

Professor  of  Physical  Education 
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Helen  Renwick  LeBaron,  M.S.,  Ph.D.  Professor  of  Home-Community  Relation- 

ships 
George  L.  Leffler,  M.A.,  Ph.D.  Professor  of  Economics 

John  Swivel  Leister,  C.E.  Professor  of  Civil  Engineering 

Fred  Fouse  Lininger,  M.S.,  Ph.D.         Vice-Dean  of  the  School  of  Agriculture;  Direc- 
tor of  the  Agricultural  Experiment  Station 
Martin  William  Lisse,  M.S.,  Ph.D.  Professor  of  Biophysical  Chemistry 

Mason  Long,  M.A.,  Litt.D.  Professor  of  English  Literature 

George  M.  Lott,  M.D.  Psychiatrist 

Viktor  Lowenfeld,  Diploma,  University  of  Vienna  Professor  of  Art  Education 

Pauline  Beery  Mack,  M.A.,  Ph.D.         Professor  of  Household  Chemistry;  Director 

of  the  Ellen  H.  Richards  Institute 
Warren  Bryan  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N.A.  Professor  of  Horticulture 


Ph.D. 


Joseph  Marin,  M.S.,  Ph.D. 
William  Green  Mather,  M.S.,  Ph.D. 
Frederick  R.  Matson,  M.A.,  Ph.D. 
M.  Nelson  McGeary,  M.A.,  Ph.D. 
Douglass  Sargeant  Mead,  M.A.,  Ph.D. 
Robert  Peter  Meahl,  M.S. 
Frederick  Grover  Merkle,  M.S., 
Dana  Kinsman  Merrill,  M.A. 
H.  Arthur  Meyer,  Dr.Sc.Techn. 
E.  Willard  Miller,  M.A.,  Ph.D. 
Leonard  F.  Miller,  M.S.,  Ph.D. 
Russell  Cooper  Miller,  Ph.D. 
Robert  Edward  Minshall,  M.S. 
David  R.  Mitchell,  M.S.,  E.M. 
Bruce  Victor  Moore,  M.A.,  Ph.D. 
Winona  L.  Morgan,  M.A.,  PhD. 

Relationships 
Robert  Russell  Murphy,  M.S.,  Ph.D. 
Howard  Burton  Musser,  A.B.,  B.S. 
William  M.  Myers,  M.S.,  Ph.D. 
Hans  Neuberger,  D.Sc. 
Frank  Selwyn  Neusbaum,  M.A. 
John  Edward  Nicholas,  M.E.,  M.S. 
Newell  A.  Norton,  M.F.,  Ph.D. 
Joseph  F.  O'Brien,  M.S. 
Martin  L.  Odland,  Ph.D. 
James  Harris  Olewine,  M.S.,  Ph.D. 
Elburt  F.  Osborn,  M.S.,  Ph.D. 
Milton  S.  Osborne,  M.S. 
Ina  Padgett,  M.S. 
Lytle  Raymond   Parks,   M.S.,   Ph.D 

Chemical  Laboratories 
David  J.  Peery,  C.E.,  M.S.E.,  Ph.D. 
Lawrence  Perez,  C.E.,  M.C.E. 


Professor  of  Engineering  Mechanics 

Professor  of  Rural  Sociology 

Professor  of  Ceramics 

Professor  of  Political  Science 

Professor  of  English  Literature 

Professor  of  Ornamental  Horticulture 

Professor  of  Soil  Technology 

Professor  of  English  Literature 

Professor  of  Forestry 

Professor  of  Geography 

Professor  of  Farm  Management 

Professor  of  Agricultural  and  Biological  Chemistry 

Professor  of  Structural  Engineering 

Professor  of  Mining  Engineering 

Professor  of  Psychology 

Professor  of  Child  Development  and  Family 

Professor  of  Poultry  Husbandry 

Professor  of  Agronomy 

Professor  of  Mineral  Economics 

Professor  of  Meteorology 

Professor  of  Dramatics 

Professor  of  Agricultural  Engineering 

Professor  of  Wood  Utilization 

Professor  of  Public  Speaking 

Professor  of  Olericulture 

Professor  of  Organic  Chemistry 

Professor  of  Geochemistry 

Professor  of  Architecture 

Professor  of  Foods  and  Nutrition 

Professor   of   Chemistry;   Director   of   the 

Professor  of  Aeronautical  Engineering 
Professor  of  Civil  Engineering 
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Walter  Henry  Pielemeier,  M.A.,  Ph.D. 
Clare  William  Pierce,  M.S.,  Ph.D. 
Henry  William  Popp,  M.S.,  Ph.D. 
Roy  Burton  Power,  M.S.,  Sc.D. 
Gordon  H.  Pritham,  M.S.,  Ph.D. 
Alfred  G.  Pundt,  M.A.,  Ph.D. 
Gilford  G.  Quarles,  M.S.,  Ph.D. 
David  Herr  Rank,  M.S.,  Ph.D.,  D.Sc. 
Arthur  Hallam  Reede,  M.A. 
James  Johnston  Reid,  M.S.,  Ph.D. 
Louis  A.  Richardson,  M.S. 
Chauncey  Owen  Ridenour,  M.A. 
Leland  Smiley  Rhodes,  C.E. 
James  Mueller  Robertson,  M.S.,  Ph.D. 
Charles  Joseph  Rowland,  M.B.A.,  C.P.A. 
Urwin  Rowntree,  M.Ed. 
Charles  Andrew  Rupp,  M.A.,  Ph.D. 
Seth  Winfield  Russell,  M.A.,  Ph.D. 

School  of  the  Liberal  Arts 
John  Anthony  Sauer,  M.S.,  Ph.D. 
Harold  Kistler  Schilling,  M.A.,  Ph.D. 
Paul  Henry  Schweitzer,  M.E.,  Dr.Ing. 
Merit  Scott,  Ph.D. 
John  Paul  Selsam,  M.A.,  Ph.D. 
Isador  Mitchell  Sheffer,  M.A.,  Ph.D. 
Philip  Allison  Shelley,  A.M.,  Ph.D. 
Joseph  H.  Simons,  M.S.,  Ph.D. 

Fluorine  Laboratories 
James  Whaples  Sinden,  Ph.D. 
Kinsley  Richard  Smith,  M.A.,  Ph.D 
Norman  Robert  Sparks,  M.E. 
David  Carpenter  Sprague,  M.S. 


Professor  of  Physics 

Professor  of  Agricultural  Economics 

Professor  of  Botany 

Professor  of  Engineering  Research 

Professor  of  Physiological  Chemistry 

Professor  of  European  History 

Professor  of  Engineering  Research 

Research  Professor  of  Physics 

Professor  of  Economics 

Professor  of  Bacteriology 

Professor  of  Architectural  Engineering 

Professor  of  English  Literature 

Professor  of  Civil  Engineering 

Professor  of  Engineering  Research 

Professor  of  Economics 

Professor  of  Industrial  Education 

Professor  of  Mathematics 

Professor  of  Sociology;  Assistant  Dean  of  the 


Professor  of  Engineering  Mechanics 

Professor  of  Physics 

Professor  of  Engineering  Research 

Professor  of  Physics 

Professor  of  European  History 

Professor  of  Mathematics 

Professor  of  German 

Professor  of  Physical  Chemistry;  Director  of 


Professor  of  Botany 
Professor  of  Psychology 
Professor  of  Mechanical  Engineering 
Professor  of  Agricultural  Engineering 
Earl  Baker  Stavely,  E.E.         Professor  of  Electrical  Engineering;  Assistant  Dean  of 
the  School  of  Engineering 


J.  Kenneth  Stern,  M.S. 
Robert  E.  Stiemke,  M.S. 
Robert  William  Stone,  Ph.D. 
Arthur  Bruce  Sutherland,  M.A.,  Ph.D. 
Frank  McKim  Swartz,  Ph.D. 
Raymond  Walter  Swift,  M.S.,  Ph.D. 
Wilbur  David  Swope,  M.S. 
Sheldon  C.  Tanner,  M.A. 
Harold  Irvin  Tarpley,  M.S. 
Henry  Winfred  Thurston,  Jr.,  Ph.D. 
Harrison  Morton  Tietz,  M.S.,  Ph.D. 
Charles  H.  Tindal,  M.S.,  Ph.D. 


Professor  of  Agricultural  Co-operation 

Professor  of  Sanitary  Engineering 

Professor  of  Bacteriology 

Professor  of  English  Literature 

Professor  of  Paleontology 

Professor  of  Animal  Nutrition 

Professor  of  Dairy  Husbandry 

Professor  of  Economics  and  Business  Law 

Professor  of  Electrical  Engineering 

Professor  of  Plant  Pathology 

Professor  of  Anatomy  and  Physiology 

Professor  of  Engineering  Research 
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Howard  O.  Triebold,  M.S.,  Ph.D.         Professor  of  Agricultural  and  Biological  Chem- 
istry 
Edward  Bunn  van  Ormer,  M.A.,  Ph.D.  Professor  of  Psychology 

William  Shafer  Vincent,  M.A.,  Ph.D.  Professor  of  Education 

Herbert  Alexander  Wahl,  M.S.,  Ph.D.  Professor  of  Botany 

Eric  A.  Walker,  M.S.,  Sc.D.        Professor  of  Electrical  Engineering;  Director  of  the 

Ordnance  Research  Laboratory 
Richard  Hadly  Waters,  M.A.,  Ph.D.  Professor  of  Economics 

Arthur  H.  Waynick,  M.S.,  Sc.D.  Professor  of  Electrical  Engineering 

Palmer  Calvin  Weaver,  M.Ed.,  Ph.D.        Professor  of  Education;  Assistant  Dean  of 
the  School  of  Education;  Assistant  Director  of  Summer  Sessions 


William  Louser  Werner,  M.A. 
Woldemar  Weyl,  Dr.Ing. 
Benjamin  A.  Whisler,  M.S.,  Sc.D. 
David  Grammer  White,  A.M.,  Ph.D. 
Marsh  William  White,  M.S.,  Ph.D. 
Wallace  E.  White,  M.S.,  Ph.D. 
Mary  Louisa  Willard,  M.S.,  Ph.D. 
Paul  Springer  Williams,  M.S. 
Calvert  Charles  Wright,  Ph.D. 
Mary  Jane  Wyland,  M.A. 
Alexander  Hamilton  Zerban,  M.E. 

neering 
Percival  Thomas  Ziegler,  M.S. 


MJS.,  Ph.D. 


Professor  of  American  Literature 

Professor  of  Glass  Technology 

Professor  of  Civil  Engineering 

Professor  of  Pomology 

Professor  of  Physics 

Professor  of  Wood  Technology 

Professor  of  Chemistry 

Professor  of  Dairy  Husbandry 

Professor  of  Fuel  Technology 

Professor  of  Education 

Professor  of  Mechanical  Engi- 

Professor  of  Animal  Husbandry 


ASSOCIATE  PROFESSORS 


Helen  Adolf,  Ph.D.  Associate  Professor  of  German 

Russell  Brunner  Alderfer,  M.S.,  Ph.D.  Associate  Professor  of  Soil  Technology 

Mary  Brown  Allgood,  M.S.         Associate  Professor  of  Home  Equipment  and  Com- 
mercial Consumer  Services 

Associate  Professor  of  Dairy  Husbandry 
Associate  Professor  of  Agricultural  and  Bio- 


John  Olson  Almquist,  M.S.,  Ph.D. 
Paul  Marcks  Althouse,  M.S.,  Ph.D. 

logical  Chemistry 
Clifton  A.  Anderson,  M.S. 
John  Mueller  Anderson,  M.A.,  Ph.D. 
Arnold  W.  Asman,  B.Sc. 


Associate  Professor  of  Industrial  Engineering 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Mining  Engineering 


Esther  A.  Atkinson,  M.S.      Associate  Professor  of  Hotel  and  Institution  Adminis- 
tration 
Ernest  Axman,  B.S. 
William  L.  Barr,  M.S.,  Ph.D. 
Thomas  Fulcher  Bates,  M.A.,  Ph.D. 
Paul  R.  Beall,  M.A.,  Ph.D. 
Clare  A.  Becker,  Ph.D. 
Louis  Bergkr,  M.S. 


Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  Farm  Management 

Associate  Professor  of  Mineralogy 

Associate  Professor  of  Speech 

Associate  Professor  of  Marketing 

Associate  Professor  of  Civil  Engineering 
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Paul  W.  Bixby,  M.A.,  D.Ed. 
Thomas  Davies  Bowman,  M.A. 
Michael  Robert  Cannon,  M.S.,  Ph.D 
Floyd  Leroy  Carnahan,  M.S.,  Ph.D. 
Stuart  H.  Chamberlain,  M.S. 
Herbert  Beecher  Charmbury,  M.S 
Norman  Davids,  M.S.,  Ph.D. 
Henry  Mauzee  Davis,  M.S.,  Ph.D. 
Ralph  B.  Day,  M.E. 
George  F.  Deasy,  M.A.,  Ph.D. 
Leslie  E.  Dills,  M.S.,  Ph.D. 
Paul  Ebaugh,  A.B. 
Charles  Austin  Eder,  M.S. 
Sybil  D.  Emerson,  B.A.,  B.S. 
Cortland  Eyer,  M.A.,  Ph.D. 
George  H.  Fleming,  M.S.,  Ph.D. 
Harold  Kenneth  Fleming,  M.S. 
Allen  Harris  Forbes,  E.E. 
Kent  Forster,  M.A.,  Ph.D. 
Richard  B.  Fox,  M.S. 
Ernest  H.  Freund,  Ph.D. 
Hubert  William  Frings,  M.S.,  Ph.D. 
Helen  Savard  Galbraith,  M.A. 
John  Charles  Garey,  M.S.,  Ph.D. 


Associate  Professor  of  Elementary  Education 

Associate  Professor  of  English  Literature 

Associate  Professor  of  Chemical  Engineering 

Associate  Professor  of  Chemical  Engineering 

Associate  Professor  of  Engineering  Research 

Ph.D.        Associate  Professor  of  Fuel  Technology 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  Metallurgy 

Associate  Professor  of  Mechanical  Engineering 

Associate  Professor  of  Geography 

Associate  Professor  of  Economic  Entomology 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  Civil  Engineering 

Associate  Professor  of  Art  Education 

Associate  Professor  of  Romance  Languages 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Pomology 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  History 

Associate  Professor  of  Architectural  Engineering 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Entomology 

Associate  Professor  of  Applied  Arts 

Associate  Professor  of  Bacteriology 


James  Gemmell,  M.S.,  D.Ed.        Associate  Professor  Economics  and  Business  Educa- 
tion 
John  Joseph  Gibbons,  Jr.,  M.S.,  Ph.D.  Associate  Professor  of  Physics 

David  J.  Gildea,  M.S.  Associate  Professor  of  Aeronautical  Engineering 

Alvin  R.  Grove,  Jr.,  M.S.,  Ph.D.  Associate  Professor  of  Botany 

Lester  Philip  Guest,  M.A.,  Ph.D.  Associate  Professor  of  Psychology 

Beatrice  Liberty  Hagen,  M.A.,  Ph.D.  Associate  Professor  of  Mathematics 


John  Robert  Hayes,  M.S.,  Ph.D. 
William  M.  Hench,  M.A.,  Ph.D. 
George  William  Henninger,  M.A. 
Joseph  Robert  Hilgert,  M.A.,  Ph.D 
Clifford  B.  Holt,  Jr.,  M.S. 
Albert  H.  Holtzinger,  Ph.D. 
Francis  Edwin  Hyslop,  Jr.,  M.A 
Henry  Janzen,  M.A.,  Ph.D. 
Paul  Boyd  Kapp,  B.S. 
Ellen  D.  Kelly,  M.S.,  Ph.D. 
Paul  M.  Kendig,  M.S.,  Ph.D. 
Philip  Shriver  Klein,  M.A.,  Ph.D. 
Henry  William  Knerr,  M.A.,  Ph.D. 
R.  Rupert  Kountz,  M.S. 
Wayne  A.  Lee,  M.S.,  Ph.D. 
William  Morton  Lepley,  M.A.,  Ph.D 


Associate  Professor  of  Chemistry 

Associate  Professor  of  Economics 

Associate  Professor  of  Music 

Associate  Professor  of  Economics 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  Chemistry 

M.F.A.  Associate  Professor  of  Fine  Arts 

Associate  Professor  of  Political  Science 

Associate  Professor  of  Engineering  Mechanics 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  American  History 

Associate  Professor  of  Physics 

Associate  Professor  of  Sanitary  Engineering 

Associate  Professor  of  Marketing 

Associate  Professor  of  Psychology 


14 


THE    PENNSYLVANIA     STATE     COLLEGE 


Robert  W.  Lindsay,  M.S.,  D.Sc. 
Anna  Pauline  Locklin,  M.A. 
John  Campbell  Major,  M.A.,  Ph.D. 
Eugene  T.  McDonald,  M.Ed.,  D.Ed. 


Associate  Professor  of  Metallurgy 

Associate  Professor  of  English  Literature 

Associate  Professor  of  English  Composition 

Associate  Professor  of  Speech  and  Speech  Edu- 


cation; Director  of  the  Speech  and  Hearing  Clinic 


Marion  S.  McDowell,  M.A. 
David  H.  McKinley,  M.A.,  LL.B. 
Wolfgang  E.  Meyer,  Dipl.Ing. 
Laymon  N.  Miller,  M.A. 
Wilford  Richard  Mills,  Ph.D. 
John  A.  Mourant,  M.A.,  Ph.D. 
James  Herbert  Moyer,  M.A.,  D.Ed. 


Associate  Professor  of  Family  Relationships 

Associate  Professor  of  Economics 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  Plant  Pathology 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Education 


George  E.  Murphy,  M.A. 

Reading  Clinic 
Margaret  A.  Neuber,  M.A. 
George  Burgess  Newman,  M.A. 
Ralph  Frank  Nielsen,  M.S.,  Ph.D. 

Gas  Engineering 
Clarence  Irwin  Noll,  M.S.,  Ph.D. 
Thomas  Saylor  Oakwood,  M.S.,  Ph.D. 
Gilma  Olson,  M.S. 
Leslie  M.  Pape,  Ph.D. 
Louis  Francis  Peck,  A.M.,  Ph.D. 
Ruth  L.  Pike,  M.A. 
Albert  Perry  Powell,  M.S. 
Richard  Collyer  Raymond,  Ph.D. 
Dorothy  Quiggle,  M.S.,  Ph.D. 

Chemical  Engineering 
Harold  J.  Read,  M.S.,  Ph.D. 
Philip  X.  Rice,  E.E.,  M.S. 
A.  Chester  Richer,  M.S.,  Ph.D. 
John  Drew  Ridge,  M.S.,  Ph.D. 
Margaret  E.  Riegel,  M.S. 
Philip  K.  Roos,  M.S. 
Arthur  Rose,  M.A.,  Ph.D. 
Donald  Ross,  A.M. 
Joseph  Jay  Rubin,  M.A.,  Ph.D. 
Clayton  H.  Schug,  M.A. 
Ralph  Pray  Seward,  M.A.,  Ph.D. 
F.  Raymond  Smith,  M.A.,  Ph.D. 
William  M.  Smith,  Jr.,  M.S.,  Ph.D 
William  U.  Snyder,  M.A.,  Ph.D. 
Charles  Martin  Speidel,  M.S. 
Robert  L.  Stanley,  M.Sc. 
Herbert  Steiner,  Ph.D. 
Randall  S.  Stout,  M.B.A.,  Ph.D. 
Florence  E.  Taylor,  M.A.,  D.Ed. 


D.Ed.        Associate  Professor  of  Education;  Director  of  the 

Associate  Professor  of  Elementary  Education 

Associate  Professor  of  Zoology 

Associate  Professor  of  Petroleum  and  Natural 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Organic  Chemistry 

Associate  Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Philosophy 

Associate  Professor  of  English  Composition 

Associate  Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  Physics 

Associate  Research  Professor  of  Chemistry  and 

Associate  Professor  of  Metallurgy 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  Soil  Technology 

Associate  Professor  of  Economic  Geology 

Associate  Professor  of  Home  Economics  Education 

Associate  Professor  of  Engineering  Mechanics 

Associate  Professor  of  Chemical  Engineering 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  English  Composition 

Associate  Professor  of  Public  Speaking 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Physics 

Associate  Professor  of  Family  Relationships 

Associate  Professor  of  Psychology 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  German 

Associate  Professor  of  Economics 

Associate  Professor  of  Elementary  Education 


GRADUATE    FACULTY 


15 
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Glenn  Nicholas  Thiel,  M.Ed. 
Abram  W.  VanderMeer,  M.A.,  Ph. 
Robert  King  Vierck,  M.S. 
John  B.  Washko,  M.S.,  Ph.D. 
Wayne  Webb,  M.S.,  Ph.D. 
Robert  L.  Weber,  M.A.,  Ph.D. 
Clifford  Charles  Wernham,  M.A. 
Mabel  Elizabeth  Westgate,  M.A. 
Delpha  E.  Wiesendanger,  M.S. 

Housing 
Harold  P.  Zelko,  M.A. 
Raymond  E.  Zimmerman,  E.M. 


Associate  Professor  of  Music  Education 

Associate  Professor  of  Physical  Education 

D.  Associate  Professor  of  Education 

Associate  Professor  of  Engineering  Mechanics 

Associate  Professor  of  Agronomy 

Associate  Professor  of  Physics 

Associate  Professor  of  Physics 

,  Ph.D.  Associate  Professor  of  Plant  Pathology 

Associate  Professor  of  Clothing  and  Textiles 

Associate  Professor  of  Home  Management   and 

Associate  Professor  of  Public  Speaking 
Associate  Professor  of  Mineral  Preparation 


ASSISTANT  PROFESSORS 


Frances  M.  Andrews,  M.Ed.,  Ed.D. 
Ralph  G.  Ascah,  Ph.D. 
Francis  A.  Babione,  M.A.,  Ph.D. 
Samuel  W.  Blizzard,  Jr.,  Th.M., 

and  Rural  Sociology 
Joseph  F.  Bradley,  M.A.,  Ph.D. 
Barry  S.  Brinsmaid,  M.A. 
Clara  Cordelia  Brong,  M.A.,  Ph.D. 
Douglas  Stewart  Brown,,  A.M. 
Ira  V.  Brown,  M.A.,  Ph.D. 
Howard  Leon  Carnahan,  M.S.,  Ph.D. 
George  E.  Ceiga,  B.Mus. 
Robert  E.  Clark,  M.A.,  Ph.D. 
John  Donald  Clendenin,  M.S. 
John  Baptist  Cloppet,  Ph.D. 
Ray  M.  Conger,  M.S. 
Newell  C.  Cook,  M.S.,  Ph.D. 
Gilbert  Leroy  Crossley,  E.E. 
Joseph  Henry  Dahmus,  M.A.,  Ph.D. 
Holle  G.  DeBoer,  M.A. 
Otis  Dudley  Duncan,  M.A.,  Ph.D. 

Sociology 
Charles  Ray  Elliott,  M.A. 
Henry  R.  Fortmann,  M.S.,  Ph.D. 
Phyllis  R.  Griess,  M.A.,  Ph.D. 
John  C.  Griffiths,  M.Sc,  Ph.D.,  D.I.C 
Joseph  H.  Grosslight,  M.A.,  Ph.D. 
Donald  E.  Hardenbergh,  M.S. 
Robert  W.  Higgins,  Ph.D. 


Assistant  Professor  of  Music  Education 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Economics 

M.A.,  Ph.D.         Assistant  Professor  of  Sociology 


Assistant  Professor  of  Economics 

Assistant  Professor  of  Music 

Assistant  Professor  of  Clinical  Speech 

Assistant  Professor  of  Economics 

Assistant  Professor  of  History 

Assistant  Professor  of  Agronomy 

Assistant  Professor  of  Music 

Assistant  Professor  of  Sociology 

Assistant  Professor  of  Fuel  Technology 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  History 

Assistant  Professor  of  Public  Speaking 

Assistant  Professor  of  Sociology  and  Rural 

Assistant  Professor  of  Clinical  Speech 
Assistant  Professor  of  Agronomy 
Assistant  Professor  of  Geography 
Assistant  Professor  of  Petrography 
Assistant  Professor  of  Psychology 
Assistant  Professor  of  Engineering  Mechanics 
Assistant  Professor  of  Chemistry 
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Theodore  Kenneth  Karhan,  M.Ed 

Education 
J.  Bertram  Kessel,  M.A.,  Ed.D. 
Joseph  Thaddeus  Law,  M.A. 
L.  Larry  Leonard,  M.A.,  Ph.D. 
Mildred  Adams  Lucey,  M.S. 
Neil  A.  McNall,  M.A.,  Ph.D. 
Eugene  A.  Myers,  M.A.,  Ph.D. 
Vernon  W.  Myers,  M.A.,  Ph.D. 
Harold  Elroy  Nelson,  M.A.,  Ph.D. 
Amos  Earl  Neyhart,  M.S. 
Theodore  Stephen  Polansky,  M.S., 
Margaret  C.  Raabe,  M.S. 
Joseph  G.  Rayback,  M.A.,  Ph.D. 
Robert  Reifsneider,  M.A. 
H.  David  Rix,  M.S.,  Ph.D. 
Roger  B.  Saylor,  A.M.,  Ph.D. 
John  M.  Schempf,  Ph.D. 
Robert  W.  Schiessler,  M.S.,  Ph.D. 
Warren  S.  Smith,  M.A. 
Leo  H.  Sommer,  M.S.,  Ph.D. 
William  Spackman,  Jr.,  M.S.,  Ph.D. 
Joseph  Eris  Steckel,  Ph.D. 
Richard  G.  Stoner,  M.A.,  Ph.D. 
Shiou-Chuan  Sun,  M.S.,  Sc.D. 
David  Van  Meter,  M.S. 
Romeo  Barrick  Wagner,  M.S.,  Ph.D. 
Ralph  H.  Wherry,  M.A.,  C.L.U. 
Alfred  Frederick  Woelfel,  M.S. 
Kelly  Yeaton,  M.A. 
C.  Courson  Zeliff,  M.S.,  Ph.D. 
Harry  D.  Zook,  M.S.,  Ph.D. 


Assistant  Professor  of  Music  and  Music 


Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  History 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Speech 

Administrative  Head,  Institute  of  Public  Safety 

Ph.D.       Assistant  Professor  of  Fuel  Technology 

Assistant  Professor  of  Clinical  Speech 

Assistant  Professor  of  American  History 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Paleobotany 

Assistant  Professor  of  Soil  Technology 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Mineral  Preparation 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Zoology 

Assistant  Professor  of  Chemistry 


INSTRUCTORS 


John  A.  DeNovo,  M.A.,  Ph.D. 

James  D.  Lemley,  M.S. 

Neal  Riemer,  M.A.,  Ph.D. 

Frank  Briscoe  Stephens,  M.S.,  Ph.D. 


Instructor  in  History 

Instructor  in  Human  Nutrition  Research 

Instructor  in  Political  Science 

Instructor  in  Meteorology 


THE  GRADUATE  SCHOOL 


THE  GRADUATE  SCHOOL  was  established  in  1922.  Graduate  instruction  had 
been  given  previously  under  the  direction  of  a  committee  of  the  faculty  or  of 
the  College  Senate.  The  School  has  general  control  of  all  questions  concerning 
graduate  work.  The  faculty  consists  of  such  members  of  the  instructional  staff  as 
have  immediate  supervision  of  graduate  courses. 

In  the  Graduate  School  routine  requirements  are  reduced  to  a  minimum.  So 
far  as  they  exist,  they  are  for  the  purpose  of  furnishing  the  discipline  and  methods 
necessary  for  independent  study  and  investigation.  It  is  the  object  of  the  School 
to  surround  the  student  with  conditions  that  will  enable  him  to  devote  himself  to 
some  chosen  field.  Advanced  degrees  are  conferred  as  a  mark  of  attainment  of 
certain  standards  of  scholarship. 

The  President  of  the  College,  on  recommendation  of  the  Dean  of  the  Graduate 
School,  will  welcome  Doctors  of  Philosophy  of  The  Pennsylvania  State  College,  as 
well  as  those  of  other  accredited  colleges  and  universities,  as  guests  of  the  College, 
with  the  privilege  of  attending  seminars  and  research  courses  and  of  carrying  on 
research  in  laboratories  and  libraries.  There  will  be  no  charge  except  for  labora- 
tory expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate  School. 

ADMISSION— To  be  admitted  to  the  Graduate  School,  an  applicant  must  have 
received  a  baccalaureate  degree  from  an  accredited  institution,  earned  under  resi- 
dence and  credit  conditions  substantially  equivalent  to  those  required  by  this  Col- 
lege. Graduates  of  The  Pennsylvania  State  College  must  have  had  a  minimum  grade 
point  average  of  1.5  in  their  junior  and  senior  years.  Graduates  of  other  institu- 
tions with  different  systems  of  grading  must  have  had  equivalent  standing. 

A  student  applying  for  admission,  after  having  attended  another  graduate 
school  where  a  substantial  amount  of  credit  has  been  earned,  or  a  student  whose 
career  subsequent  to  graduation  has  been  characterized  by  unusual  attainments  in 
fields  having  a  bearing  on  his  graduate  qualifications,  will  be  rated  by  a  combina- 
tion of  the  records  submitted. 

Admission  is  granted  by  the  Dean  of  Admissions.  If  the  applicant  has  attended 
more  than  one  institution,  an  official  transcript  of  the  work  covered  at  each  insti- 
tution is  required.  This  applies  to  the  complete  academic  record,  both  under- 
graduate and  graduate.  The  applicant  should  have  official  credentials  submitted 
directly  from  institutions  to  the  Dean  of  Admissions  as  early  as  possible.  A  graduate 
of  The  Pennsylvania  State  College  may  present  his  final  grade  report  or  an  official 
transcript  of  his  complete  record  at  the  time  he  applies  for  admission  to  the  Gradu- 
ate School. 

General  inquiries  regarding  graduate  work  should  be  addressed  to  the  Dean  of 
the  Graduate  School.  A  student  should  not  hesitate  to  write  directly  to  the  head  of 
a  department  if  he  has  specific  questions  regarding  the  work  of  that  department. 

17 


Ji8 THE    PENNSYLVANIA     STATE     COLLEGE 

CLASSIFICATION— At  the  time  of  admission  all  candidates  must  enroll  as 
either  Regular  or  General  graduate  students.  The  difference  is  as  follows: 

Regular  Graduate  Students  (degree  candidates)  —This  group  includes  all  those 
who  desire  to  become  candidates  for  advanced  degrees.  Their  complete  status  is  de- 
termined and  conditions  of  candidacy  are  arranged.  A  program  is  developed  under 
the  guidance  of  an  adviser.  A  matriculation  fee  of  $5  should  accompany  the  ap- 
plication for  admission. 

General  Graduate  Students  (nondegree  candidates)  —Applicants  who  meet  all 
requirements  for  admission  but  who  have  not  decided  to  become  candidates  for  an 
advanced  degree  at  this  institution  may  arrange  for  a  program  of  work  as  general 
graduate  students.  This  classification  is  open  to  those  who  wish  to  transfer  credit 
to  another  institution  or  who  wish  to  fulfill  requirements  other  than  those  of  ad- 
vanced degrees.  An  admission  fee  of  $1  should  accompany  the  application  for 
admission. 

If  a  student  enrolled  as  a  general  graduate  student  desires  to  become  a  candi- 
date for  an  advanced  degree,  he  may  do  so  by  making  application  to  the  Dean  of 
Admissions  and  by  paying  the  $5  matriculation  fee. 

Not  more  than  six  credits  earned  as  a  general  graduate  student  may  be  used 
toward  the  requirements  for  a  degree. 

REGISTRATION— All  students  must  register  at  the  beginning  of  each  se- 
mester or  summer  session.  Registration  days  are  shown  in  the  College  Calendar  on 
page  4.  Graduate  students  are  allowed  one  week  for  registration  following  the 
regular  semester  registration  days  before  the  late  fee  of  $10  is  imposed. 

The  student  must  prepare  each  term  a  program  satisfactory  to  the  major  de- 
partment or  group  committee.  When  this  schedule  is  approved  by  the  Dean  of 
the  Graduate  School,  the  student  completes  the  registration  forms  and  pays  his  fees. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
Students  contemplating  such  work  should  request  details  from  the  Dean  of  the 
Graduate  School. 

CHANGES  IN  THE  PROGRAM- When  a  change  in  program  is  essential,  it 
may  be  made  only  with  the  approval  of  the  Dean  of  the  Graduate  School.  If  the 
student  should  make  a  change  in  his  major  or  in  the  degree  toward  which  he  is 
working,  he  would  also  be  required  to  make  such  change  through  the  office  of  the 
Dean  of  Admissions,  and  his  status  would  be  determined  at  that  time.  A  fee  of  $2 
is  charged  for  each  change  of  schedule. 

CREDITS  AND  GRADES— All  grades  for  graduate  students  are  reported  each 
term  to  the  Registrar.  Instructors  are  asked  to  report  grades  also  to  the  Dean  of 
the  Graduate  School  at  the  end  of  the  term  when  the  student  is  a  candidate  for  a 
degree.  Courses  numbered  in  the  500  series  are  marked  on  the  basis  of  P  (pass) , 
H  (honors) ,  or  F  (fail)  .  For  work  taken  in  the  400  series  a  passing  grade  of  2  is 
required. 
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Matriculation  fee  (regular  students) 

Admission  fee    (general  students)        ..... 
Incidental  fee,  each  semester       ...... 

General  fixed  fee,  each  semester 

Health  service  fee   (applicable  to  scholars,  fellows,  and  gradu 
ate  assistants)      ....         .... 

Part-time  fee,  per  credit  (for  less  than  12  credits) 

Late  registration  fee     ........ 

Late  payment  or  deferment  fee   ...... 

Change  of  schedule  fee         .         .         ..... 

Graduation  fee 

Transcript  of  record   (extra  copy) 

Off-campus  registration  fee,  each  year        .... 


$  5.00 

1.00 

50.00 

45.00 

7.50 
9.00 

10.00 
5.00 
2.00 

10.00 
1.00 
2.50 


Summer  session  students  who  register  for  graduate  courses  pay  the  regular  fees 
for  the  summer  sessions. 

In  addition  to  the  above  fees,  all  full-time  students  who  are  not  residents  of 
Pennsylvania  are  charged  a  tuition  fee  of  $110  per  semester;  part-time  students  are 
charged  an  additional  $9  per  credit.  There  is  no  exemption  from  these  fees,  except 
for  scholars,  fellows,  and  graduate  assistants. 

Whenever  it  shall  appear  from  any  of  the  data  presented  as  part  of  the  appli- 
cation for  admission  that  the  applicant  is  not  a  resident  of  Pennsylvania,  the 
Dean  of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that  the 
one  admitted  is  a  non-Pennsylvanian.  A  student  so  admitted  is  held  liable  for  the 
out-of-State  tuition  fee. 

If  the  one  who  is  admitted  believes  that  his  circumstances  do  not  justify  his 
classification  as  a  non-Pennsylvanian,  he  may  petition  the  Dean  of  Admissions  for 
reclassification. 

Whenever  such  a  petition  for  reclassification  is  made,  the  petitioner  is  required 
to  present  proof  of  bona  fide  continuous  residence  of  the  one  admitted  (or  his 
parents,  if  he  is  a  minor)  within  the  Commonwealth  for  a  period  of  not  less  than 
12  months  immediately  preceding  his  admission;  and,  in  addition,  such  other  evi- 
dence as  may  appear  pertinent  to  a  complete  review  of  the  classification. 


CANDIDACY  FOR  ACADEMIC  AND 
PROFESSIONAL  DEGREES 


In  order  to  be  admitted  to  candidacy  for  an  advanced  degree,  the  applicant 
must  meet  in  full  (1)  the  requirements  for  admission  to  the  Graduate  School,  (2) 
certain  undergraduate  preparation  necessary  for  the  particular  major  chosen,  and 
(3)   a  planned  program  approved  by  the  major  department. 
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ACADEMIC  DEGREES 

PREREQUISITE  FOR  CANDIDACY-Ample  undergraduate  preparation  in  the 
field  in  which  the  candidate  intends  to  carry  on  graduate  work  is  required.  The 
number  of  undergraduate  credits  required  varies  in  different  departments.  Full 
information  as  to  what  is  considered  adequate  in  the  various  fields  is  on  file  in  the 
office  of  the  Dean  of  Admissions.  An  applicant  who  is  deficient  in  preparation  may 
under  certain  conditions  be  admitted  to  the  Graduate  School  but  not  to  candidacy 
for  a  degree  until  he  satisfies  the  requirements.  This  does  not  apply  to  a  deficiency 
in  the  1.5  scholastic  average.  If  there  is  a  deficiency  in  this  regard,  the  applicant  will 
be  refused  admission  to  the  Graduate  School.  An  applicant  who  has  been  admitted 
to  the  Graduate  School  but  who  lacks  the  required  undergraduate  credits  for  the 
major  chosen  will  be  allowed  to  follow  a  program  satisfactory  to  the  major  de- 
partment. It  is  likely  that  his  program  will  require  more  than  the  minimum 
residence. 


DEGREES  OF  MASTER  OF  ARTS  AND  MASTER  OF  SCIENCE 

Two  degrees  are  conferred,  Master  of  Arts  for  those  proceeding  in  the  liberal 
arts,  and  Master  of  Science  for  those  proceeding  in  science  or  technology. 

REQUIREMENTS— A  course  for  the  master's  degree  requires  a  minimum  of 
30  credits  and  consists  of  one  major  and  not  more  than  two  minor  subjects.  The 
program  requires  the  equivalent  of  one  academic  year  (two  semesters) ,  or  at  least 
30  weeks,  and  may  be  met  by  full-time  residence,  part-time  work,  attendance  in  the 
summer  sessions,  or  by  any  combination  of  these.  Students  not  adequately  prepared, 
or  assistants  and  other  part-time  students,  will  require  more  than  this  time  to  attain 
the  master's  degree.  Three  credits  earned  in  residence  at  another  approved  institu- 
tion or  in  the  extension  classes  of  The  Pennsylvania  State  College  under  certain 
conditions  may  be  offered  as  partial  fulfillment  of  the  requirements.  All  require- 
ments, whether  satisfied  here  or  elsewhere,  must  be  met  within  a  period  of  six  years. 

At  least  12  credit  hours  and  a  thesis  equivalent  of  6  credits  must  be  devoted  to 
the  major  subject.  Twelve  credits  may  be  offered  in  courses  open  to  upper-class  and 
graduate  students  (courses  with  400  numbers)  .  A  student's  program  must  be 
approved  by  the  head  of  the  major  department  and  the  Dean. 

Choice  of  the  major  and  minor  subjects  must  be  dependent  upon  adequate 
preparation.  Except  by  permission  of  the  Dean,  one  minor  subject  must  be  chosen 
in  a  field  of  study  different  from  that  of  the  major.  The  mere  completion  of  a 
stated  amount  of  work  does  not  entitle  a  candidate  to  recommendation  for  a  degree. 
He  must  pass  examinations  upon  such  subjects  and  at  such  times  as  shall  be  desig- 
nated by  the  departments  concerned  and  must  present  an  acceptable  thesis. 

THESIS— Under  the  direction  of  the  department  in  which  the  candidate's  major 
subject  is  taken,  he  must  prepare  a  thesis  upon  a  suitable  topic  related  to  that  sub- 
ject.   Under  certain  conditions  a  student  may  be  permitted  to  complete  the  thesis 
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in  absentia.  To  obtain  such  permission  the  student  must  make  satisfactory  arrange- 
ments both  with  the  major  department  and  with  the  Office  of  the  Dean. 

For  instructions  concerning  the  form  and  the  filing  of  typewritten  copies  of  the 
thesis,  see  page  29. 


DEGREE  OF  DOCTOR  OF  PHILOSOPHY 

The  degree  of  Doctor  of  Philosophy  (Ph.D.)  is  conferred  in  recognition  of  high 
attainments  and  productive  scholarship  in  some  special  field  of  learning  as  evidenced 

(1)  by  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investigation; 

(2)  by  the  preparation  of  a  dissertation  involving  independent  research;  and  (3)  by 
successfully  passing  examinations  covering  both  the  special  subject  and  the  general 
field  of  learning  of  which  this  subject  forms  a  part. 

RESIDENCE  REQUIREMENTS- A  minimum  of  three  academic  years  of 
resident  graduate  study  and  research  are  required  for  the  attainment  of  a  doctor's 
degree.  Students  not  devoting  full  time  to  graduate  study  will  be  required  to 
extend  their  work  over  a  longer  period.  Credit  for  part-time  work  will  be  based  on 
the  actual  time  spent  in  the  pursuit  of  graduate  work.  Work  of  equal  grade  done 
in  residence  at  other  institutions  and  residence  for  a  master's  degree  may  be  accepted 
by  the  Dean  of  Admissions  and  the  faculty  as  partial  fulfillment  of  the  requirements, 
but  at  least  one  academic  year  must  be  spent  at  this  institution.  While  the  mini- 
mum residence  requirements  must  be  met,  it  is  undrstood  that  the  time  require- 
ment is  secondary  to  other  considerations. 

One-third  of  the  residence  requirements  for  a  Ph.D.  degree  may  be  met  by 
research  work  away  from  the  College  in  branch  laboratories  of  the  College,  or  re- 
search laboratories  not  connected  with  other  degree-granting  institutions,  or  in  other 
centers  where  there  are  opportunities  for  research  under  the  following  conditions: 

(a)  The  candidate  shall  have  had  at  least  one  year's  work  in  residence. 

(b)  The  plan  must  have  the  approval  of  the  group  committee, 

(c)  Reports  on  the  work  shall  be  made  as  directed  by  the  group  committee. 
A  candidate  for  a  doctor's  degree,  doing  graduate  work  off  the  campus,  may 

obtain  in  this  manner  a  maximum  of  six  credits  in  an  academic  year,  September  to 
June,  or  nine  credits  in  a  calendar  year.  This  does  not  apply  to  resident  students 
temporarily  assigned  to  other  locations  when,  in  the  judgment  of  the  Dean  of  the 
Graduate  School,  and  the  head  of  the  department  concerned,  such  assignment  seems 
desirable. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the  Dean 
of  Admissions. 

WORK  DONE  ELSEWHERE— Acceptance  of  residence  in  another  institution 
as  partial  fulfillment  of  the  requirements  toward  an  advanced  degree,  shall  be  by 
authority  of  the  Dean  of  Admissions.  In  determining  to  what  extent  the  work  done 
elsewhere  may  meet  the  course  requirements  at  this  institution  each  case  will  be 
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decided  on  its  merits  by  the  group  committee,  or  by  the  Dean  and  the  heads  of  the 
departments  concerned. 

PROGRAM  OF  WORK— A  program  shall  consist  of  a  major  and  one  or  two 
minor  subjects.  Two-thirds  of  the  total  time  is  to  be  devoted  to  the  major  subject. 
A  division  of  the  remaining  one-third  of  the  total  time  on  the  basis  of  two  to  one 
between  the  first  and  second  minors  is  satisfactory.  The  heads  of  the  major  and 
minor  departments  or  their  representatives,  together  with  the  Dean,  constitute  a 
special  group  committee  which  shall  have  general  charge  of  the  arrangement  of  the 
program. 

For  the  first  year  of  graduate  study  leading  to  the  doctor's  degree,  30  credit 
hours  is  considered  a  full-time  program.  The  first  year's  work  may  be  substantially 
the  same  as  that  provided  for  the  master's  degree,  and  may  lead  to  that  degree, 
although  that  is  not  necessary. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a  student 
may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that  he  has  satisfied 
the  major  department  that  he  is  prepared  to  proceed  and  is  recommended  by  his 
group  committee. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of  the 
doctor's  degree.  A  program  shall  consist  of  such  a  combination  of  courses  and 
research  as  is  approved  by  the  group  committee  for  each  individual  student.  Stu- 
dents devoting  only  a  portion  of  their  time  will  be  credited  on  their  residence  re- 
quirements in  proportion  to  the  time  actually  spent  in  graduate  study  and  research. 

DISSERTATION— The  ability  to  do  independent  research  must  be  proved  by 
the  preparation  of  a  dissertation  on  some  topic  in  connection  with  the  major  subject. 
It  should  represent  a  contribution  on  some  worth-while  problem  presented  in  a 
scholarly  manner.  The  contents  and  conclusions  of  the  dissertation  must  be  defended 
at  the  time  of  the  final  examinations. 

The  general  subject  of  the  dissertation  must  be  determined  at  the  time  of 
admission  to  candidacy  for  the  degree,  and  the  completed  dissertation,  typewritten 
in  triplicate  copy,  must  be  filed  in  the  office  of  the  College  Librarian  not  later  than 
one  week  prior  to  the  commencement  at  which  the  candidate  expects  to  take  the 
degree. 

For  regulations  concerning  the  form  and  the  filing  of  the  dissertation,  see 
page  29. 

EXAMINATIONS— Preliminary  or  qualifying  examinations  are  required  in  the 
major  and  minor  subjects  to  determine  whether  the  candidate  has  made  satisfactory 
progress  and  is  entitled  to  the  privilege  of  completing  the  requirements  for  the 
degree.  These  examinations  are  scheduled  at  a  time  when  one-third  of  the  residence 
requirements  remain  to  be  satisfied.  They  are  given  by  a  committee  representative  of 
the  departments  concerned  and  such  other  members  as  the  Dean  may  appoint.  The 
candidate  must  have  satisfied  the  language  requirements  before  taking  the  prelimi- 
nary examinations. 

Candidates  for  the  degree  of  Doctor  ot  Philosophy  are  required  to  have  a  read- 
ing knowledge  of  French  and  German  unless  an  exception  is  arranged.  Upon  the 
recommendation  of  the  major  department  and  the  approval  of  the  Dean,  the  substi- 
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tution  of  another  foreign  language  may  be  authorized  for  either  French  or  German. 
In  the  case  of  foreign  students,  German  and  English  will  commonly  serve  as  the 
foreign  languages,  unless  one  of  these  be  the  mother  tongue.  Certificates  of  proficiency 
must  be  obtained  from  the  respective  language  departments  of  this  College,  or  from 
the  Dean  of  Admissions  provided  language  requirements  have  been  met  at  another 
institution.  Candidates  not  presenting  certification  of  reading  ability  at  the  time 
of  admission  should  make  immediate  arrangements  to  acquire  that  ability  either 
through  class  work  or  by  tutoring.  The  language  requirements  must  be  satisfied 
prior  to  the  scheduling  of  the  preliminary  examinations.  The  language  examina- 
tions will  be  administered  three  times  each  year,  ordinarily  between  7  and  9  p.m.  on 
the  first  Monday  in  November,  the  first  Monday  in  March,  and  the  Monday  of  the 
fifth  week  of  the  regular  Summer  Session.  Registration  for  the  examinations  must 
be  completed  in  the  respective  departments  no  later  than  one  month  prior  to  the 
date  of  the  examinations. 

The  final  examination  for  the  doctor's  degree  is  conducted  by  a  committee 
representative  of  the  departments  concerned  and  such  other  members  as  may  be 
appointed  by  the  Dean,  who  shall  also  designate  the  time  and  place.  The  examina- 
tion is  oral,  open  to  the  public,  and  covers  the  whole  field  of  study  of  the  candidate 
without  regard  to  courses  that  may  have  been  taken  either  here  or  elsewhere. 


PROFESSIONAL  DEGREES  IN  EDUCATION 

PREREQUISITES  FOR  CANDIDACY- In  order  to  provide  graduate  work  which 
would  utilize  more  fully  the  professional  training  and  background  of  those  holding 
bachelors'  degrees  from  teachers  colleges  and  schools  of  education,  these  professional 
degrees  in  education  were  established. 

All  candidates  are  required  to  have  had  at  least  27  undergraduate  credits  in  the 
field  of  education,  including  practice  teaching.  If  a  candidate  elects  to  specialize  in 
a  subject-matter  field,  then  certain  additional  prerequisites  are  required  for  that 
subject.  The  amount  of  preparation  varies  in  the  different  fields.  Full  information 
concerning  the  preparation  required  by  the  various  departments  is  on  file  in  the 
office  of  the  Dean  of  Admissions.  If  there  are  deficiencies  at  the  time  of  admission 
they  must  be  removed  before  candidacy  for  a  degree  is  completed.  While  making 
up  deficiencies  in  prerequisite  credits  a  student  must  follow  a  program  satisfactory 
to  the  major  department.  Deficiencies  in  the  1.5  grade  point  average  will  lead  to 
refusal  of  admission  to  the  Graduate  School  until  applicants  have  brought  up  their 
standing  by  further  undergraduate  work. 

Candidates  for  the  advanced  degrees  in  education  are  required  to  take  a  quali- 
fying comprehensive  examination  before  completing  the  second  half  of  their  course 
requirements,  which  serves  as  a  guide  in  outlining  a  program  of  study  that  will  meet 
the  individual  needs  of  the  candidate. 

DEGREE  OF  MASTER  OF  EDUCATION 

The  degree  of  Master  of  Education  represents  general  scholarship,  acquaintance 
with  the  chief  phases  of  educational  literature,  teaching  skill,  qualities  of  leadership 
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in  educational  work,  and  ability  to  solve  concrete  problems  in  at  least  one  special 
field  of  education. 

The  following  regulations  govern  candidacy  for  the  degree  of  Master  of  Edu- 
cation: 

RESIDENCE  AND  COURSE  REQUIREMENTS-A  minimum  of  30  credits, 
6  of  which  may  be  granted  for  an  approved  thesis.  The  program  requires  the 
equivalent  of  one  academic  year  (two  semesters) ,  or  at  least  30  weeks,  and  may  be 
met  by  full-time  residence,  part-time  work,  attendance  in  the  summer  sessions,  or 
any  combination  of  these.  Three  credits  earned  in  residence  at  another  approved 
institution  or  in  extension  classes  of  The  Pennsylvania  State  College,  under  certain 
conditions  may  be  offered  as  partial  fulfillment  of  the  requirements.  All  require- 
ments must  be  met  within  a  period  of  six  years. 

A  minimum  of  24  credits  is  to  be  earned  in  graduate  course  work.  It  is 
expected  that  the  larger  part  of  this  work  shall  be  in  courses  open  only  to  graduate 
students,  but  the  needs  of  the  student  shall  be  considered  in  arranging  the  best 
combination  of  courses  (400  and  500  series)  for  the  preparation  of  the  candidate 
in  his  special  field. 

If  a  student  looks  forward  to  a  career  as  a  teacher,  he  may  specialize  in  a 
specific  field  (as  English,  mathematics,  Latin,  etc.) ,  and  that  shall  be  regarded  as 
the  major  field,  and  a  majority  of  the  work  is  to  be  taken  there.  If  a  broader  field 
is  sought,  a  group  major  may  be  chosen  (as  social  studies,  general  science,  etc.) .  In 
this  case  a  larger  percentage  of  the  24  credits  is  to  be  devoted  to  the  subjects  form- 
ing the  group  major.  The  remainder  of  the  program  is  devoted  to  a  minor  in  the 
field  of  education,  consisting  of  approximately  one-third  of  the  required  credits,  de- 
pending on  the  previous  preparation,  experience,  and  objectives  of  the  candidate. 
In  case  the  candidate's  undergraduate  preparation  has  not  included  courses  in  the 
scientific  study  of  education  and  advanced  educational  psychology,  a  course  in  each 
of  these  fields  must  be  included. 

Those  desiring  to  prepare  as  supervisors  and  administrators  may  choose  a  major 
and  a  minor  within  the  curricula  of  Education.  The  following  fields  are  recom- 
mended: secondary  school  principal,  elementary  school  principal,  superintendent 
of  schools,  guidance  counselor,  vocational  director,  or  supervisor. 

The  candidate  may  choose  one  field  of  work  for  a  major  and  another  field  for 
a  minor.  These  majors  prepare  for  State  certificates  in  those  fields  where  special 
certificates  are  given.  It  is  possible  to  arrange  programs  of  study  concentrated  in 
other  fields. 

ADVISORY  COMMITTEE-The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives)  together  with  the  supervisor  of  the  problem 
course  (thesis)  constitute  a  special  advisory  committee  which  shall  approve  the 
study  program.  In  practice  the  general  guidance  of  a  student  is  centered  in  an 
adviser  from  the  major  department,  who  is  familiar  with  the  field  in  which  the 
student  is  specializing. 

THESIS— Under  the  direction  of  a  supervisor  representing  the  major  depart- 
ment or  major  field,  an  amount  of  time  equivalent  to  six  credits  may  be  devoted  to 
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problem  work  and  the  preparation  of  a  thesis.  Under  certain  conditions  this  may 
be  carried  out  in  part  in  absentia,  particularly  when  requirements  are  met  by  sum- 
mer session  attendance. 

Course  work  may,  under  certain  conditions,  wholly  or  in  part,  take  the  place 
of  the  problem  and  thesis  work.  Application  for  the  opportunity  to  substitute  six 
credits  of  course  work  for  the  thesis  must  be  filed  with  the  candidate's  advisory  com- 
mittee or  adviser  before  the  candidate  completes  more  than  12  of  the  30  credits 
required  for  the  degree.  The  application  must  include  the  statement  of  the  major 
and  the  titles  and  numbers  of  the  courses  which  the  candidate  wishes  to  submit  in 
substitution  for  the  thesis. 

For  instructions  concerning  the  form  and  the  filing  of  the  thesis,  see  page  29. 

EXAMINATIONS— Candidates  for  the  Master  of  Education  degree  must  pass  a 
final  comprehensive  examination.  The  examination  will  be  designed  to  determine 
the  ability  of  the  candidate  to  apply  the  general,  as  well  as  the  special,  knowledge 
of  his  chosen  field  in  practical  situations. 

DEGREE  OF  DOCTOR  OF  EDUCATION 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  scholarship 
and  teaching  or  administrative  skill  as  evidenced  by  (1)  the  satisfactory  completion 
of  a  prescribed  period  of  study,  (2)  the  application  of  scientific  principles  in  class- 
room teaching,  in  the  supervision  of  instruction,  or  in  administrative  work,  (3)  by 
the  preparation  of  a  dissertation  demonstrating  ability  to  attack  an  educational 
problem  with  originality  and  independent  thought,  (4)  by  successfully  passing  ex- 
aminations showing  a  satisfactory  grasp  of  the  field  of  specialization  and  its  relation 
to  allied  subjects,  and  (5)   by  recognized  leadership  in  the  profession  of  education. 

RESIDENCE— An  equivalent  of  three  years  of  graduate  study  is  required  as  a 
minimum  for  the  doctor's  degree.  However,  it  is  not  required  that  the  three  years 
be  continuous.  Graduate  study  may  be  carried  on  through  a  longer  period  and 
paralleled  by  teaching  or  administrative  work. 

Work  of  equal  grade  done  in  residence  at  other  institutions,  and  residence  for 
a  master's  degree,  may  be  accepted  as  partial  fulfillment  of  the  requirements,  but  in 
addition  at  least  one  academic  year  or  its  equivalent  must  be  spent  in  residence  at 
this  institution.  For  students  pursuing  work  beyond  the  master's  degree  a  combina- 
tion of  sessions  amounting  to  at  least  30  weeks  is  regarded  as  the  equivalent  of  an 
academic  year.  While  it  may  be  possible  to  fulfill  the  minimum  residence  require- 
ment as  just  stated,  it  is  expected  that  candidates  for  the  doctorate  will  be  taking  a 
much  greater  amount  of  work  in  the  institution.  Those  completing  requirements 
in  summer  sessions  will  continue  during  the  regular  school  year  in  some  educational 
situation,  under  the  guidance  of  members  of  the  faculty,  study  and  research  pro- 
grams set  up  in  summer  courses. 

One-third  of  the  requirements  (equivalent  to  a  30-credit  year)  for  the  degree 
of  Doctor  of  Education  may  be  met  by  research  work  pursued  away  from  the  campus 
in  the  school  systems  of  the  State,  or  in  other  approved  centers  not  connected  with 
degree-granting  institutions,  provided    (1)    the  plan  be  approved  by  the  student's 
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advisory  committee,  (2)  reports  on  the  projects  be  made  as  directed  by  the  advisory 
committee,  (3)  not  more  than  six  credits  be  earned  in  an  academic  year,  September 
to  June,  or  nine  credits  in  a  calendar  year. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the 
Dean  of  Admissions. 

PROGRAM  OF  STUDY— The  program  of  study  shall  be  so  arranged  as  to 
lead  toward  high  professional  mastery  within  some  area  of  educational  service.  A 
majority  of  the  courses  offered  in  fulfillment  of  the  requirement  will  be  in  the  major 
field  of  study.  The  remainder  shall  be  in  one  or  two  minors  bearing  some  func- 
tional relation  to  the  major  and  to  the  work  the  candidate  is  planning  to  do.  These 
minors  may  be  in  academic  subjects  or  in  some  phase  of  education  or  psychology 
other  than  the  major.  In  the  case  of  persons  intending  to  continue  in  classroom 
teaching  rather  than  in  administrative  or  supervisory  positions,  a  larger  proportion 
of  the  work  may  be  assigned  to  the  academic  fields  in  which  the  candidate  is  teach- 
ing, to  whatever  extent  the  advisory  committee  may  believe  the  background  and 
the  objectives  of  the  particular  candidate  warrant.  But  every  candidate  for  the  degree 
of  Doctor  of  Education  must  show  through  a  comprehensive  examination  that  he  is 
familiar  with  current  theories  of  education;  that  he  understands  and  can  apply  the 
techniques  and  the  findings  of  educational  research  so  far  as  they  bear  upon  the 
teaching  of  his  subject;  that  he  is  prepared  to  read  understandingly,  and  to  con- 
tribute to,  the  technical  professional  literature  in  his  field;  and  that  he  can  criticize 
his  own  procedures  in  the  light  of  historical  trends  and  practices  in  this  and  other 
countries. 

Command  of  the  tools  for  a  thorough  study  of  the  problems  of  education  is 
necessary  and  must  include  familiarity  with  statistical  methods.  For  certain  students 
the  requirements  may  include  a  reading  knowledge  of  one  or  more  foreign  languages. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of  the 
doctor's  degree.  The  general  requirements  are  based  not  upon  courses  or  credits 
but  upon  a  definite  residence,  a  satisfactory  dissertation,  the  passing  of  a  compre- 
hensive examination,  and  possession  of  the  qualities  of  professional  leadership.  A 
program  shall  consist  of  such  a  combination  of  courses  and  individual  study  and 
research  as  is  approved  by  the  advisory  committee  for  each  student. 

ADVISORY  COMMITTEE-The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives) ,  the  supervisor  of  the  dissertation,  together  with 
the  Dean  of  the  Graduate  School,  constitute  a  special  advisory  committee  which 
shall  have  charge  of  the  arrangement  of  the  study  program. 

DISSERTATION— Evidence  of  a  high  degree  of  scholarship  and  ability  to 
select,  organize,  and  apply  knowledge  must  be  presented  by  the  candidate  in  the 
form  of  a  written  dissertation.  The  candidate  must  demonstrate  capacity  for 
independent  thought  and  ability  and  originality  in  the  application  of  educational 
principles  or  in  the  development  of  new  generalizations  under  scientific  controls. 
The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  ad- 
visory committee. 

For  instructions  concerning  the  form  and  filing  of  the  dissertation,  see  page  29. 
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EXAMINATION  AND  ADMISSION  TO  CANDIDACY-ln  order  to  be 
admitted  to  full  candidacy  for  the  degree  each  candidate  shall  pass  preliminary 
qualifying  examinations  administered  by  the  committee  on  qualifying  examinations. 
The  qualifying  examinations  may  not  be  taken  until  after  one  semester  of  work 
has  been  completed  at  this  institution.  They  are  scheduled  at  a  time  when  one-third 
of  the  residence  requirements  remain  to  be  satisfied.  Examinations  will  be  held  at 
times  arranged  with  the  head  of  the  major  department.  The  qualifying  examina- 
tions will  be  designed  to  test  (1)  the  candidate's  general  scholastic  preparation  and 
professional  background;  and  (2)  his  ability  to  integrate  and  apply  his  knowledge 
in  his  fields  of  specialization  to  practical  situations  so  as  to  reflect  an  intelligent 
mastery  of  the  subjects. 

Three  of  the  important  factors  taken  into  consideration  in  passing  judgment 
upon  the  application  of  a  candidate  for  admission  to  candidacy  are: 

(a)  Previous  scholastic  record  at  this  institution  and  other  institutions  attended; 

(b)  Achievement  in  qualifying  examinations; 

(c)  Estimates  of  his  personal  and  professional  qualifications  by  members  of 
the  advisory  group. 

The  advisory  committee  will  make  recommendations  to  the  Dean  of  the  Grad- 
uate School,  and  the  candidates  will  be  advised  of  the  decision  with  regard  to  their 
applications  for  candidacy  within  10  days  following  the  date  of  each  qualifying 
examination. 

A  candidate  who  has  fulfilled  all  other  requirements  for  the  degree  will,  on 
recommendation  of  his  advisory  committee,  be  permitted  to  take  the  final  oral  ex- 
amination for  the  degree.  The  committee  in  charge  of  this  examination  will 
consist  of  the  student's  advisory  committee  and  others  appointed  by  the  Dean  of  the 
Graduate  School.  The  examination  will  be  based  upon  the  dissertation  and  related 
problems.  Arrangements  for  taking  the  final  examination  must  be  made  with  the 
Dean  of  the  Graduate  School,  through  the  advisory  committee  and  the  major  depart- 
ment, not  later  than  two  weeks  prior  to  a  commencement  date. 


PROFESSIONAL  DEGREE  IN  FORESTRY 

The  degree  of  Master  of  Forestry  represents  scholastic  ability,  acquaintance  with 
forestry  literature,  and  technical  knowledge  of  one  or  more  of  the  several  specialized 
fields  in  forestry  or  wood  utilization.  It  is  offered  to  provide  an  opportunity  for 
additional  study  in  a  student's  particular  field  of  interest,  rather  than  for  research 
work  on  a  special  problem,  though  such  work  is  not  precluded  under  the  require- 
ments for  the  degree. 

PREREQUISITES  FOR  CANDIDACY-A  candidate  is  required  to  hold  a 
baccalaureate  degree,  or  its  equivalent,  from  a  recognized  professional  school  of 
forestry.  Full  information  concerning  the  preparation  required  in  either  general 
forestry  or  wood  utilization  is  on  file  in  the  office  of  the  Dean  of  Admissions.  If 
there  are  deficiencies  at  the  time  of  admission  they  must  be  removed  before  candi- 
dacy for  a  degree  is  completed.  While  making  up  deficiencies  in  prerequisite  credits, 
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the  student  must  follow  a  program  approved  by  his  advisory  committee.  Deficiencies 
in  the  1.5  grade  point  average  will  lead  to  refusal  of  admission  to  the  Graduate 
School. 

RESIDENCE  AND  COURSE  REQUIREMENTS-A  minimum  of  30  credits  is 
required  for  the  degree  of  Master  of  Forestry.  These  credits  are  to  be  taken  in  the 
best  arrangement  of  courses  bearing  400  and  500  numbers  suited  to  the  needs  of  the 
individual  student.  Although  not  required,  a  maximum  of  6  credits  may  be  assigned 
to  a  thesis  upon  approval  and  recommendation  of  the  head  of  the  Forestry  Depart- 
ment.  All  requirements  must  be  met  within  a  six -year  period. 

A  maximum  of  three  credits  may  be  earned  in  extension  classes  of  The  Penn- 
sylvania State  College,  or  in  resident  classes  of  other  approved  institutions,  provided 
these  credits  have  the  approval  of  the  Dean  of  Admissions  and  fit  into  the  program 
of  the  student. 

A  student  should  choose  one  field  of  work  for  his  major  interest  with  one  or 
two  related  minor  fields.  The  proportion  of  credits  to  be  taken  in  the  major  and 
minor  fields  of  study  will  be  determined  in  consultation  with  an  advisory  committee. 
Ordinarily  this  committee  consists  of  the  head  of  the  Forestry  Department  and  the 
professors  in  charge  of  the  major  and  minor  fields. 


TECHNICAL  DEGREES 

ADMISSION— A  graduate  of  the  School  of  Chemistry  and  Physics,  of  the  School 
of  Engineering,  or  of  the  School  of  Mineral  Industries  of  The  Pennsylvania  State 
College  may  be  admitted  to  candidacy  for  a  technical  degree,  provided  he  submits 
evidence  of  having  been  engaged  for  a  period  of  not  less  than  three  years  in  ac- 
ceptable professional  work  in  the  field  of  engineering  in  which  the  application  for 
the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical 
experience,  who  is  a  graduate  in  engineering  of  another  institution  of  equal  stand- 
ing, on  completion  of  at  least  three  years  of  full-tin?2  teaching  or  research  work  in 
engineering  in  a  professorial  rank  in  this  institution  and  upon  presentation  of 
an  acceptable  thesis  and  the  fulfillment  of  all  other  requirements  for  technical 
degrees.  An  applicant  who  is  eligible  for  a  technical  degree  is  admitted  to  the 
Graduate  School  by  the  Dean  of  Admissions. 

REGISTRATION— A  candidate  for  a  technical  degree  must  file  with  the  Dean 
of  Admissions  an  application  filled  out  in  duplicate  on  the  prescribed  forms,  ap- 
proved by  the  head  of  the  department  in  which  the  undergraduate  work  was  com- 
pleted. The  application  should  be  accompanied  by  the  matriculation  fee  of  $5. 

Registration  for  these  degrees  is  the  same  as  for  resident  students.  A  candidate 
must  be  registered  during  two  regular  semesters. 

DEGREES  AND  REQUIREMENTS-The  technical  degrees  are  as  follows: 
Architectural    Engineer,   Chemical    Engineer,    Civil    Engineer,    Electrical    Engineer, 
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Fuels  Engineer,  Industrial  Engineer,  Ceramic  Engineer,  Mechanical  Engineer,  Engi- 
neer of  Mines,  Metallurgical  Engineer,  Petroleum  Engineer. 

Not  less  than  three  years  shall  have  elapsed  from  the  time  of  receiving  the  first 
degree  before  a  graduate  of  this  institution  shall  be  permitted  to  file  his  application 
for  a  technical  degree.  The  application  for  a  technical  degree  shall  include  evidence 
of  a  satisfactory  professional  record,  which  must  be  approved  by  the  executive  com- 
mittee of  the  undergraduate  School  concerned. 

In  order  to  be  recommended  for  a  technical  degree  the  candidate  must  prepare 
a  thesis  on  a  subject  related  to  his  profession.  He  must  register  in  the  manner 
specified  in  the  foregoing  paragraph  and  pay  the  registration  and  diploma  fees.  He 
may  be  required  to  appear  in  person  to  defend  his  thesis. 

THESIS— Immediately  following  registration  the  candidate  must  submit  for 
approval  an  outline  of  his  proposed  thesis,  and  at  least  six  weeks  prior  to  the  day  on 
which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office  of  the 
head  of  the  department  concerned. 

For  regulations  concerning  the  form  and  filing  of  the  thesis,  see  below. 

FEES— Each  candidate  for  a  technical  degree  must  pay  a  matriculation  fee  of 
$5  and  a  diploma  fee  of  $10  when  recommended  to  the  College  Senate  for  the 
degree.  Fees  are  payable  by  check  drawn  to  the  order  of  The  Pennsylvania  State 
College.  The  matriculation  fee  is  sent  to  the  Dean  of  Admissions,  the  diploma  fee 
to  the  Bursar. 


REGULATIONS  FOR  THESES  AND  DISSERTATIONS 

It  is  required  that  three  typewritten  copies  of  theses  and  dissertations  be  pre- 
sented. They  are  due  in  the  office  of  the  College  Librarian  not  later  than  one  week 
prior  to  the  day  on  which  the  degree  is  to  be  conferred. 

Before  arranging  for  the  typing,  the  candidate  must  obtain  information  from 
the  College  Librarian  concerning  the  format,  paper,  illustrations,  etc. 

A  thesis  for  a  master's  or  a  technical  degree  thus  submitted  and  approved  be- 
comes wholly  the  property  of  the  College,  and  may  not  be  published,  in  whole  or 
in  part,  without  authorization  of  the  Dean  of  the  Graduate  School  and  the  head 
of  the  department  concerned. 

These  regulations  apply  to  candidates  for  the  master's  and  technical  degrees. 

A  candidate  for  a  doctor's  degree  must  satisfy  also  one  of  the  following  re- 
quirements as  to  the  dissertation  not  later  than  one  week  prior  to  the  day  on 
which  the  degree  is  to  be  conferred: 

1.  Publication  of  the  dissertation  in  a  manner  satisfactory  to  the  College 
Librarian  and  deposit  of  100  copies  in  the  College  Library;  or 

2.  Presentation  of  a  typewritten  abstract,  satisfactory  to  the  major  department 
and  the  College  Librarian  and  the  sum  of  $35.  The  Librarian  will  then  arrange 
for  the  printing  of  the  abstract.  Fifty  copies  of  the  printed  abstract  will  be  fur- 
nished to  the  candidate  without  additional  cost. 
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GRADUATE  ASSISTANTSHIPS  AND  OTHER  AIDS 

A  number  of  appointments  as  assistants  in  teaching  or  research  work,  or  awards 
as  fellows,  or  scholars,  are  available  with  varying  stipends  and  exemption  from  the 
incidental  fee,  the  general  fixed  fee,  and  the  out-of-State  tuition  fee.  A  health 
service  fee  of  $7.50  is  assessed,  from  which  there  is  no  exemption.  The  application 
for  appointment  should  be  made  to  the  head  of  the  department  in  question. 
The  graduate  program  that  can  be  carried  is  proportioned  to  the  service  rendered. 

GRADUATE  ASSISTANTSHIPS-Appointments  for  9  months,  September  15 
to  June  15  (stipend  $1008) ,  or  for  the  fiscal  year  (stipend  $1344)  ;  service  one-half 
time;  program  two-thirds. 

SPECIAL  GRADUATE  ASSISTANTSHIPS-Appointments  for  9  months  (stip- 
end $1512) ,  or  for  the  fiscal  year  (stipend  $2016)  ;  service  three-fourths  time;  program 
one-half. 

GRADUATE  STIPEND  SCHOLARSHIPS-Appointments  for  9  months  (stip- 
end $504) ,  or  for  fiscal  year  (stipend  $672)  ;  service  one-fourth  time;  program  four- 
fifths. 

DU  PONT  FELLOWSHIP  IN  CHEMISTRY-Candidate  recommended  by  the 
Department  of  Chemistry  and  approved  by  a  member  of  the  fellowship  committee 
of  the  du  Pont  Company   (stipend  $750) . 

RESEARCH  AND  INDUSTRIAL  FELLOWSHIPS-Numerous  fellowships  offer- 
ed by  various  outside  agencies  for  the  investigation  of  special  problems  (stipends 
vary) .    Information  is  obtainable  from  the  departments. 

THE  JOHN  W.  WHITE  FELLOWSHIPS-Awarded  to  two  graduates  of  The 
Pennsylvania  State  College  each  year  on  the  basis  of  scholarship,  need,  character, 
and  attitude. 

THE  ELLIOTT  FELLOW  IN  ENGINEERING  RESEARCH-An  annuity  pro- 
vided by  W.  S.  Elliott,  of  Pittsburgh,  for  a  student  in  engineering  who  must  be  a 
graduate  of  this  College. 

GRADUATE  SCHOLARSHIPS— A  limited  number  of  scholarships  without 
stipends,  but  with  exemption  from  the  incidental,  general  fixed,  and  out-of-State 
tuition  fees,  are  assigned  to  the  various  departments.  The  holder  is  required  to 
render  some  service,  but  a  master's  degree  may  be  earned  on  the  basis  of  one  aca- 
demic year.  Application  may  be  made  to  the  Dean  of  the  Graduate  School,  or  to  the 
head  of  the  department  in  question. 


GRADUATE  COURSES 


The  course  descriptions  which  follow  are  arranged  alphabetically  according  to 
departments.  If  any  specific  course  cannot  be  located  readily,  refer  to  the  table  of 
contents,  pages  2  and  3. 

The  courses  of  instruction  in  all  departments  of  the  College  are  numbered  in 
accordance  with  a  unified  plan,  as  follows: 

UNDERGRADUATE  COURSES,  numbered  1  to  399,  are  general  courses  ac- 
cepted in  fulfillment  of  the  requirements  for  the  bachelor's  degree. 

UPPER-CLASS  AND  GRADUATE  COURSES,  numbered  400  to  499,  are  ad- 
vanced courses  open  for  credit  to  undergraduate  students  of  at  least  junior  standing 
and  to  graduate  students  under  the  restriction  that  no  more  than  12  credits  in  these 
courses  may  be  offered  in  fulfillment  of  the  requirements  for  the  degrees  of  M.A. 
and  M.S. 

GRADUATE  COURSES,  numbered  500  to  599,  are  special  courses  for  graduate 
students  only.  The  name  of  the  person  in  charge  of  the  instruction  for  the  course 
usually  follows  the  description.  Senior  students  of  The  Pennsylvania  State  College 
not  required  to  carry  a  full  program  for  graduation,  with  permission  of  the  Dean 
of  the  School  in  which  they  are  enrolled  and  of  the  Dean  of  the  Graduate  School, 
may  attend  such  courses  and  be  allowed  credit  under  special  conditions.  Many  de- 
partments reserve  the  right  to  say  which  of  certain  graduate  courses  may  be  given 
in  any  semester;  the  heads  of  departments  should  be  consulted. 

The  figures  in  parentheses  following  the  title  of  the  course  indicate  the  number 
of  credits  granted  for  that  course.  A  considerable  number  of  graduate  courses  are 
offered  in  the  summer  sessions.  When  these  courses  are  also  given  during  the 
regular  academic  year  they  are  not  listed  separately  as  summer  session  courses  in 
this  announcement.  For  a  complete  list  of  courses  given  during  a  specific  summer  or 
summer  session,  consult  the  Complete  Announcement  of  the  Summer  Sessions  for 
that  particular  year.  In  this  announcement  courses  given  during  the  summer  session 
(but  not  during  the  regular  academic  year)  have  numbers  followed  by  the  letter 
"S."  Courses  given  in  extension  only  have  numbers  followed  by  the  letter  "X." 


AERONAUTICAL  ENGINEERING 

Professor  David  J.  Peery,  M.S.E.,  C.E.,  Ph.D. 

Head  of  the  Department 

Aero.E.  501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudi- 
nal and  lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Pre- 
requisite: Aero.E.  403.  Lecture  3  hours. 

Aero.E.  502.  Aircraft  Propeller  Design  (3)  Propeller  characteristics  by  blade 
element  analysis  and  test  data;  blade  design  and  stress  analysis;  pitch  changing 
mechanisms.  Prerequisites:  Aero.E.  403,  M.E.  Des.  6,  8.  Lecture  3  hours. 

31 
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Aero.E.  503.  Airplane  Performance  (3)  Analytical  approach  to  airplane  per- 
formance problems;  reduction  of  flight  test  data.  Prerequisite:  Aero.E.  403.  Lec- 
ture 3  hours. 

Aero.E.  504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft,  rotor 
arrangements,  power  transmission,  and  control  mechanisms;  helicopter  perform- 
ance in  vertical  and  forward  flights;  dynamic  and  aerodynamic  loads  on  rotor 
blades.  Topics  are  treated  in  more  detail  and  at  higher  level  than  in  Aero.E.  407. 
Prerequisites:  Aero.E.  403,  409.  Lecture  3  hours. 

Aero.E.  505.  Aircraft  Vibration  and  Flutter  (3)  Vibrating  systems  with  several 
degrees  of  freedom;  analysis  of  flutter  speed  of  an  airplane  wing  considering 
bending,  torsion,  and  aileron  motions;  other  types  of  aircraft  flutter.  Prerequisites: 
Aero.E.  1,  M.E.  Des.  8.  Lecture  3  hours. 

Aero.E.  506.  Advanced  Aircraft  Structures  (3)  Deflections  of  beams  and  trusses; 
statically  indeterminate  structures;  shear-flow  analysis  and  shearing  deformations 
of  multi-cell  semi-monocoque  structures;  effects  of  discontinuities  in  wing  and 
fuselage  structures.  Prerequisite:  Aero.E.  409.  Lecture  3  hours. 

Aero.E.  507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  History 
and  theory  of  gas  turbines  for  propeller  and  jet  propulsion  installations;  theo- 
retical and  design  analysis  of  various  combinations  of  the  basic  elements;  com- 
pressor, combustion  chamber,  and  turbine.  Topics  are  treated  in  more  detail 
and  at  higher  level  than  in  Aero.E.  408.  Prerequisite:  M.E.  413.  Lecture  2  hours, 
practicum  3  hours. 

Aero.E.  508.  Advanced  Aircraft  Engine  Design  I  (4)  Fundamental  principles 
of  design  of  aircraft  engines;  performance  and  stress  computations.  Assembly 
drawings  of  a  complete  engine  are  started.  Prerequisite:  M.E.  413.  Lecture  2 
hours,  practicum  6  hours. 

Aero.E.  509.  Advanced  Aircraft  Engine  Design  II  (4)  Continuation  of  stress 
computations  and  assembly  drawings  begun  in  Aero.E.  508;  completion  of  design 
report.  Prerequisite:  Aero.E.  508.  Lecture  2  hours,  practicum  6  hours. 

Aero.E.  510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional  motion, 
shock  waves,  flow  through  nozzles  and  other  channels;  airfoils  in  high-speed  flow, 
critical  Mach  number;  subsonic,  transonic,  and  supersonic  regions.  Prerequisites: 
Aero.E.  1,  Math.  84,  M.E.  2.  Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Aero.E.  401a,b,c.     Aeronautical  Engineering  Projects    (2-12) 

Aero.E.  402.  Airplane  Engine  Design    (4) 

Aero.E.  403.  Applied  Aerodynamics   (3) 

Aero.E.  404.  Airplane  Design    (4) 

Aero.E.  407.  Rotary  Wing  Aircraft   (3) 

Aero.E.  408.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines   (3) 

Aero.E.  409.  Airplane  Detail  Design   (3) 
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Aero.E.  410.     Aircraft  Propulsion    (3) 
Aero.E.  411.     Aircraft  Structures    (3) 
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Professor  R.  Adams  Dutcher,  M.S.,  A.M.,  D.Sc. 
Head  of  the  Department 

Agr.  Biochem.  501.  Enzymes  (2)  Investigations  and  theories  concerning  nature 
of  enzymes,  enzyme  action,  influence  of  chemical  environment  on  enzyme  action, 
and  biological  applications.  Prerequisite:   Agr.  Biochem.  437.  Lecture  2  hours. 

Professor  C.  O.  Jensen 

Agr.  Biochem.  502.  Physical  Chemistry  of  the  Cell  (3)  Lectures  and  assigned 
reading  reviewing  current  literature  relative  to  physical  chemistry  of  living  tissues 
and  life  processes.  Prerequisite:  Agr.  Biochem.  426.  Lecture  3  hours. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  503.  Research  (3-15)  The  prosecution  of  an  assigned  problem 
under  the  guidance  of  an  instructor.  Prerequisite:  Agr.  Biochem.  417.  For  certain 
problems  additional  courses  may  be  considered  as  prerequisite. 

Professor  R.  A.  Dutcher  and  Staf) 

Agr.  Biochem.  504.     Thesis  Research    (3-15  per  semester) 

Professor  R.  A.  Dutcher  and  Staff 

Agr.  Biochem.  505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lectures, 
conferences,  and  assigned  reading.  Prerequisite:   Agr.  Biochem.  437. 

Professor  R.  A.  Dutcher 

Agr.  Biochem.  506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and 
demonstrations  dealing  with  approved  methods  of  vitamin  assay  and  including 
demonstrations  of  typical  vitamin  deficiency  syndromes  in  the  rat.  Prerequisite: 
Agr.  Biochem.  505.  Professor  N.  B.  Guerrant 

Agr.  Biochem.  507a.     Seminar    in    Physiological    Chemistry    and    Nutrition     (1) 
Professors  R.  A.  Dutcher,  N.  B.  Guerrant,  A.  K.  Anderson,  R.  V.  Boucher, 

R.  C.  Miller,  G.  H.  Pritham 

Agr.  Biochem.  507b.     Seminar  in  Foods  and  Analytical  Chemistry    (1) 

Professors  H.  O.  Triebold,  P.  M.  Alt  house 

Agr.  Biochem.  507c.     Seminar  in  Plant,  Soil,  and  Insecticide  Chemistry    (1) 

Professors  D.  E.  H.  Frear,  C.  O.  Jensen 

Agr.  Biochem.  508.  Researches  in  Plant  Chemistry  (3)  Lectures  and  assigned 
readings  reviewing  the  more  important  chemical  investigations  in  plant  chem- 
istry. Prerequisite:  Agr.  Biochem.  437.  Lecture  3  hours.       Professor  C.  O.  Jensen 
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Agr.  Biochem.  509.  Biochemical  Methods  (3)  An  advanced  laboratory  course 
involving  special  methods  used  in  biochemical  research  on  plant  and  animal 
materials.  Prerequisite:   Agr.  Biochem.  437.  Practicum  9  hours. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  510.  Proteins  (2)  The  chemical  constitution  of  proteins,  their 
physical  and  biochemical  properties,  their  function  in  nutrition,  and  their  fate 
in  metabolism.  Prerequisite:  Agr.  Biochem.  437.  Lecture  2  hours. 

Professor  A.  K.  Anderson 

Agr.  Biochem.  511.  Carbohydrates  (2)  Study  of  research  work  dealing  with  the 
carbohydrates  and  their  metabolism  in  the  plant  and  animal  organisms.  Pre- 
requisite: Agr.  Biochem.  437.  Lecture  2  hours.  Professor  C.  O.  Jensen 

Agr.  Biochem.  512.  Lipids  (2)  Investigations  on  the  biochemistry  of  fats  and 
related  substances.  Prerequisite:   Agr.  Biochem.  437.  Lecture  2  hours. 

Professor  H.  O.  Trie  bold 

Agr.  Biochem.  513.  Physicochemical  Measurements  Used  in  Biological  Re- 
search (4)  Laboratory  course,  quantitative  in  nature,  valuable  as  preparation 
for  Agr.  Biochem.  502.  Hydrogen-ion  concentration,  electrometric  titration,  buf- 
fers, oxidation-reduction  potential,  and  membrane  potential.  Prerequisite:  Agr. 
Biochem.  425  or  Chem.  41,  43.  Lecture  2  hours,  practicum  6  hours. 

Professor  M.  W.  Lisse 

Agr.  Biochem.  514.  Physicochemical  Measuremnets  Used  in  Biological  Research 
(3)      Continuation  of  Agr.  Biochem.  513.  Professor  M.  W.  Lisse 

Agr.  Biochem.  515.  Biometry  (2)  The  application  of  statistical  methods  to  re- 
search problems  in  biochemistry  and  biology.  Prerequisites:  Agr.  Biochem.  437, 
Math.  30.  Professor  R.  C.  Miller 

Agr.  Biochem.  516.  Chemistry  of  Insecticides  and  Fungicides  (2)  Lectures  and 
assigned  readings  dealing  with  chemical  investigations  of  materials  used  in  the 
control  of  insects  and  plant  diseases.  Prerequisites:  Chem.  30,  31;  Agr.  Biochem. 
425  or  Chem.  41,  43;  Agr.  Biochem.  417.  Lecture  2  hours. 

Professor  D.  E.  H.  Frear 

Agr.  Biochem.  517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their 
physiological  significance.  Prerequisite:  Agr.  Biochem.  437.  Lecture  2  hours. 

Professor  G.  H.  Pritham 

Agr.  Biochem.  518.  Mineral  Metabolism  (2)  Utilization  and  function  of  the 
mineral  elements  in  animal  nutrition.  Prerequisite:  Agr.  Biochem.  437.  Lecture 
2  hours.  Professor  R.  V.  Boucher 

In  addition  to  these  courses,  the  folloiuing  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Agr.  Biochem.  403.     Dairy  Chemistry    (3)  Professor  H.  O.  Triebold 

Agr.  Biochem.  404.     Food  Chemistry    (4)  Professor  H.  O.  Triebold 

Agr.  Biochem.  405S.  Biological  Chemistry  for  Teachers  of  High  School  Sci- 
ence  (3) 
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Agr.  Biochfm.  413.     Principles  of  Animal  Nutrition    (3) 

Professor  R.   C.  Miller 
Agr.  Biochem.  417.     Methods  of   Agricultural   Analysis    (4) 

Professor  H.  O.   T Heboid 
Agr.  Biochem.  418.     Plant  Analysis    (4)  Professor  C.  O.  Jensen 

Agr.  Biochem.  421.     Chemistry  of  Milling  and  Baking    (3) 

Professor  H.  O.  Triebold 
Agr.  Biochem.  425.     Biophysical  Chemistry    (4)  Professor  M.   W.  Lisse 

Agr.  Biochem.  426.     Biocolloids   (3)  Professor  M.  W.  Lisse 

Agr.  Biochem.  427.     Potentiometric  Theory  and  Technique    (3) 

Professor  M.  W.  Lisse 
Agr.  Biochem.  437.     General  Biochemistry    (5)  Professor  G.  H.  Pritham 

Agr.  Biochem.  438.     Physiological  Chemistry    (Clinical   Methods)     (5) 

Professors  A.  K.  Anderson,  G.  H.  Pritham 
Agr.  Biochem.  439.     Problems  in  Agricultural  Chemistry    (3-5) 

Professor  R.  A.  Dutcher  and  Staff 
Agr.  Biochem.  440.     Plant  Biochemistry    (3)  Professor  C.  O.  Jensen 


AGRICULTURAL  ECONOMICS 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Agr.  Ec.  500.  Seminar  in  Agricultural  Economics  (1-6)  A  review  of  current 
literature  and  problems.  Lecture  1  hour  per  credit. 

Agr.  Ec.  502.  Economic  Problems  in  the  Marketing  of  Fruits  and  Vegetables  (3) 
Economics  of  marketing  fruits  and  vegetables  in  fresh  and  processed  form;  com- 
parative advantage  of  various  areas  of  production,  consumption  trends,  costs  and 
methods  of  distribution,  influence  of  governmental  policies,  and  types  of  market- 
ing organizations.  Conference  3  hours.  Professor  W.  A.  Lee 

Agr.  Ec.  503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  re- 
search procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their 
application  to  specific  research  problems.  Prerequisites:  Agr.  Ec.  6,  Econ.  14.  Reci- 
tation 1  to  3  hours. 

Agr.  Ec.  504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm 
prices,  income  consequences  for  producers  and  consumers,  and  effects  on  resource 
use;  evaluation  of  policy,  considerations  in  policy  making.  Prerequisites:  Agr.  Ec. 
420,  Econ.  402,  403.  Conference  3  hours.  Professor  G.  E.  Brandow 

Agr.  Ec.  505.  Advanced  Agricultural  Statistics  (3)  Application  to  problems  in 
rural  social  sciences  of  methods  of  sampling,  measures  of  relationship,  techniques 
of  prediction,  and  tests  of  statistical  significance.  Prerequisite:  3  credits  in  statis- 
tics. Lecture  3  hours.  Professor  G.  E.  Brandou 
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Agr.  Ec.  507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to 
the  organization  and  operation  of  the  farm  business.  Prerequisites:  Agr.  Ec.  6. 
Econ.  14. 

Agr.  Ec.  515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3) 
Economic  problems  as  they  are  encountered  in  the  process  of  marketing;  particu- 
lar attention  to  governmental  regulation  in  pricing  and  marketing. 

Professor  C.  W.  Pierce 

Agr.  Ec.  517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types 
of  co-operative  organizations,  their  problems,  policies,  and  progress;  relationships 
existing  among  co-operatives,  between  co-operatives  and  other  business  organiza- 
tions, and  between  co-operatives  and  the  public.  Prerequisite:  Agr.  Ec.  17.  Lec- 
ture 3  hours.  Professor  J.  K.  Stern 

Agr.  Ec.  525.  Research  Methods  in  Rural  Social  Sciences  (2)  The  scientific 
method  in  planning  and  conducting  research  in  agricultural  economics  and  rural 
sociology;  interviewing,  use  of  questionnaires,  qualitative  analysis,  quantitative 
analysis,  sampling,  control  groups,  scales,  indices,  and  thesis  writing.  Prerequisite: 
9  credits  in  social  science.  Lecture  2  hours.  Professor  M.  E.  John 

Agr.  Ec.  533.  Economic  Problems  in  the  Marketing  of  Poultry  and  Eggs  (3) 
Detailed  treatment  of  special  problems  such  as  the  marketing  of  particular  types 
and  grades  of  products,  the  operation  of  certain  markets,  and  the  performance  of 
selected  marketing  functions.  Prerequisites:  Econ.  14,  P.H.  1.  Recitation  3  hours. 

Professor  C.  A.  Becker 

Agr.  Ec.  540.  Thesis  in  Agricultural  Economics  (6)  The  preparation  of  the 
required  thesis  for  the  degree  of  Master  of  Science  in  agricultural  economics 
while  in  residence  at  the  College. 

In  addition  to  these  courses,  the  folloiving  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Agr.  Ec.  400,  400X.     Public  Policies  in  Agriculture    (1-2) 

Agr.  Ec.  404.     Farm  Finance   (2)  Professor  L.  F.  Miller 

Agr.  Ec.  405.     Statistics  Applied  to  the  Rural  Social  Sciences    (3) 

Professor  G.  E.  Brandow 
Agr.  Ec.  407.     Advanced  Farm  Management    (3)  Professor  L.  F.  Miller 

Agr.  Ec.  420.     Agricultural  Prices    (3)  Professor  G.  E.  Brandoiv 

Agr.  Ec.  421.     Land  Economics    (3)  Professor  W.  E.  Keepper 


AGRICULTURAL   EDUCATION 

Professor  Henry  S.  Brunner,  M.S.,  Ph.D. 
Head  of  the  Department 

Agr.  Ed.  501  v.  History  of  Agricultural  Education  (1-3)  Development  of  train- 
ing for  agricultural  vocations;  emphasis  upon  introduction  of  agricultural  instruc- 
tion into  the  high  school  program.  Lecture  1  to  3  hours.  Professor  W.  F.  Hall 
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Acr.  Ed.  502v,  502vX.     Teaching     Vocational     Agriculture      (1-3)  Organization 

of   instruction    with    respect    to    vocational    objectives,    methods   of  presentation, 

supervision  of  practice,  pupil  evaluation   of  goals,  and   follow-up.  Lecture  and 
conference  1  to  3  hours. 

Agr.  Ed.  503v,  503vX.  Research  in  Agricultural  Education  (1-6  per  semester) 
Individual  study  problems  in  various  phases  of  agricultural  education,  such  as 
evaluation  of  teaching,  teaching  procedures,  and  teacher  preparation.  Conferences. 

Professor  H.  S.  Brunner  and  Staf) 

Agr.  Ed.  504v.    Agricultural  Education  Seminar   (1  per  semester) 

Professor  H.  S.  Brunner  and  Stafj 

Agr.  Ed.  506v,  506vX.  Problems  in  County  Vocational  Supervision  (1-3)  Needs 
of  county  supervisors  and  vocational  directors;  co-operation  with  county  superin- 
tendents, supervisory  duties,  plans  of  work,  community  meetings  and  organiza- 
tions. Lecture  1  to  3  hours.  Professor  W.  F.  Hall 

Agr.  Ed.  508v.  State  and  County  Administration  and  Supervision  of  Agricultural 
Education  (1-3)  Organization  and  administration  of  state,  county,  township, 
and  district  systems  of  agricultural  education;  state  and  federal  legislation.  Lec- 
ture 1  to  3  hours.  Professor  H.  S.  Brunner 

Agr.  Ed.  509v,  509vX.  Teacher  Training  in  Agricultural  Education  (1-6)  Con- 
struction of  college  curricula,  courses  of  study,  and  organization  of  college  de- 
partments for  the  training  of  agricultural  teachers.  Lecture  1  to  6  hours. 

Professor  C.  S.  Anderson 

Agr.  Ed.  520v,  520vX.  Scientific  Method  in  the  Study  of  Agricultural  Educa- 
tion (1-4)  Methods  of  procedure  in  investigation  and  experimentation  in  edu- 
cation, accompanied  by  a  critical  examination  of  studies  made  in  agricultural 
education.  Lecture  1  to  4  hours.  Professor  H.  S.  Brunner 

Agr.  Ed.  521v,  521vX.  Scientific  Method  in  the  Study  of  Agricultural  Educa- 
tion (1-4)  Continuation  of  Agr.  Ed.  520v;  emphasis  upon  the  statistical  tech- 
niques for  students'  individual   problems.   Lecture   1    to  4  hours. 

Professor  W.  F.  Hall 

Agr.  Ed.  522v,  522vX.  Field  Studies  in  Agricultural  Education  (1-4)  Organi- 
zation and  administration  of  agricultural  education  in  its  local  bearings;  field 
laboratory  surveys  of  local  school  conditions.       Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  523v,  523vX.     Field  Studies  in  Agricultural  Education    (1-4) 

Professor  H.  S.  Brunner  and  Staff 

Agr.  Ed.  524v,  524vX.  Annual  Plan  of  Work  (1-3)  A  detailed  study  of  the 
agricultural  education  needs  of  each  student's  community  and  the  outlining  of 
annual  plans  of  work.  Lecture  1   to  3  hours.  Professor  C.  S.  Anderson 

Agr,  Ed.  525 v.  Master's  Thesis  (1-6)  Conferences  and  assignments  in  prepara- 
tion of  a  thesis  for  the  degree  of  Master  of  Science  in  agricultural  education. 

Professor  H.  S.  Brunner  and  Staff 
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Agr.  Ed.  530v.  Agricultural  College  Teaching  (3)  Selection  and  organization 
of  subject  matter  for  specific  courses,  methods  of  learning,  teaching  devices,  the 
technique  of  teaching,  and  the  measurements  of  the  results  of  teaching.  Lecture 
3  hours.  Professor  H.  S.  Brunner  and  Staff 

In  addition  to  these  courses,  the  folloiving  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Agr.  Ed.  416v.    Rural  Education    (3)  Professor  W.  F.  Hall 

Agr.  Ed.  41  7v,  417vX.     Rural  Education  Survey    (2)  Professor  H.  S.  Brunner 

Agr.  Ed.  418v,  418vX.     Survey  of  Vocational  Education  in  Agriculture    (1-3) 

Professor  H.  S.  Brunner 
Agr.  Ed.  420v,  420vX.     Advanced   Visual   and   Other   Sensory    Aids   in    Teaching 

Agriculture    (1-6)  Professor  D.  R.  McClay 

Agr.  Ed.  421v.     Objectives  in  Rural  Education    (3)  Professor  W.  F.  Hall 

Agr.  Ed.  422v,  422vX.     Supervision  of  Vocational  Education  in  Agriculture   (1-3) 

Professor  D.  R.  McClay 
Agr.  Ed.  434 v,  434 vX.    Agricultural  Developments    (1-6)  Mr.  G.  Z.  Stevens 


AGRICULTURAL   ENGINEERING 

Professor  Ralph  U.  Blasingame,  B.S. 
Head  of  the  Department 

Agr.  Eng.  500.  Advanced  Electro- Agriculture  (2-4)  Investigations  in  the  appli- 
cation of  electrical  energy  to  processing,  storing,  and  handling  agricultural  prod- 
ucts. Seminar,  written  reports. 

Agr.  Eng.  501.  Advanced  Farm  Machinery  (2-4)  Duty  and  maintenance  cost  of 
farm  machinery.  Seminar:  written  reports. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Eng.  400.    Agricultural  Engineering  Problems  and  Seminar    (1-7) 

Agr.  Eng.  401a,b,c,dS.  Farm  Mechanics  for  the  Teacher  of  Vocational  Agri- 
culture  (I14-6) 

Agr.  Eng.  402.     Functional  Design  of  Farm  Structures   (3) 

Agr.  Eng.  405.    Advanced  Farm  Electrification    (3) 

Agr.  Eng.  406.     Advanced  Dairy  Engineering   (3) 


AGRONOMY 

Professor  Herbert  R.  Albrecht,  M.S.,  Ph.D. 
Head  of  the  Department 

Agro.  501.     Advanced  Soil  Fertility    (4)      Factors  which  determine  soil  fertility; 
special  attention  to  the  diagnoses  of  soil  and  plant  problems  through  field  ap- 
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praisal,  laboratory  analyses,  and  plant  symptoms;  the  agronomic  properties  of 
manures,  fertilizers,  and  soil  amendments,  the  influence  of  practices  upon  yield 
and  composition  and  probable  nutritive  value  of  the  crops.  Prerequisites:  Agro. 
431,  Bot.  406.  Professor  F.  G.  Merkle 

Agro.  503.  Agronomy  Seminar  (1)  A  weekly  meeting  where  papers  and  discus- 
sions will  be  presented  by  students  and  staff  members.  Each  student  will  present 
a  paper  on  some  phase  of  his  major  subject. 

Agro.  506.  Soil  Chemistry  (4)  Analyses  of  the  important  chemical  and  bio- 
chemical reactions  occurring  in  soils,  the  conditions  which  control  these  reactions 
and  their  importance  in  soil  genesis  and  plant  growth;  laboratory  work  of  the 
more  typical  and  significant  analytical  procedures;  lectures  and  reviews  of  current 
literature,  and  practicum.  Prerequisites:  Agro.  419,  Agr.  Biochem.  417  or  Chem. 
20.  Professor  J.  E.  Steckel 

Agro.  507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them; 
their  measurements,  evaluation,  and  influence  in  the  determination  of  soil  pro- 
ductivity. Prerequisites:  Agro.  419,  Phys.  215,  Agr.  Biochem.  425. 

Professor  R.  B.  Aldevfer 

Agro.  509.  Genetics  of  Crop  Plants  (3)  The  inheritance  in  crop  plants  with 
particular  reference  to  factor  interaction,  the  genetic  aspects  of  linkage  and  cross- 
ing-over, quantitative  inheritance,  and  heterosis.  Prerequisite:   Bot.  423. 

Professor  H.  L.  Carnahan 

Agro.  510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cyto- 
genetics, including  chromosome  structure  and  behavior,  chromosome  alterations, 
polyploidy,  interspecific  hybridization  and  their  applications  to  plant  breeding. 
Prerequisite:   Bot.  505.  Professor  H.  L.  Carnahan 

Agro.  511.  The  Breeding  of  Farm  Crops  (3)  The  application  of  genetic  prin- 
ciples to  the  improvement  of  crop  plants.  Prerequisite:  Hort.  7. 

Agro.  512.  Field  Plot  Technique  (3)  The  design  and  anahses  of  field  experi- 
ments. Prerequisites:  Math.  8,  Com.  90,  or  Agr.  Ec.  505. 

Professor  H.  R.  Fort  man  n 

Agro.  516.  Humus  (2)  The  origin  and  chemical  nature  of  soil  organic  matter, 
its  importance  in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  419, 
431.  Professor  A.  C.  Richer 

Agro.  517.  Farm  Crops  Ecology  (2)  The  ecological  factors  influencing  the  dis- 
tribution and  production  of  field  crops.  Prerequisites:  Math.  8  or  Bot.  406,  Com. 
90.  Lecture  2  hours.  Professor  L.  L.  Huber 

Agro.  520.  Special  Soils  Problems  (1-6  per  semester)  Provides  basic  or  practi- 
cal training  in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

Agro.  545.  The  Application  of  Statistics  to  Field  Experiments  (3)  The  use 
of   advanced    experimental   designs   and   statistical    techniques    in    the    planning, 
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analyses,  and  interpretation  of  field  experiments.  Prerequisite:  Agro.  512.  Lecture 
3  hours.  Professor  H.  R.  Fortmann 

Agro.  550.  Special  Crops  Problems  (1-6  per  semester)  Provides  basic  or  practi- 
cal training  in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

Agro.  582.  Seminar  in  Breeding  and  Genetics  of  Farm  Crops  (1-8  per  semester) 
Lecture  1  hour. 

Agro.  583S.     Laboratory  Methods  in  Field  Crops    (3)      Prerequisite:  Agro.  512. 

Agro.  591.  Thesis  Research  (1-15  per  semester)  Thesis  research  in  the  various 
crops  and  soils  sciences  falling  within  the  research  program  of  the  department. 

In  addition  to  these  cources,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Agro.  402.     The  Nature  of  Soil  Minerals   (3)  Professor  C.  D.  Jeffries 

Agro.  416.     The  Classification  and  Mapping  of  Soils    (4) 

Professor  H.  W.  Highee 
Agro.  419.     Soil  Properties    (5) 
Agro.  422.     Soil  Conservation    (3) 
Agro.  423.     Meadow  and  Pasture  Management   (3) 
Agro.  431.     Soil  Fertility  and  Management    (3) 
Agro.  444.     Field  Plot  Technique    (3) 


Professor  F.  G.  Merkle 

Professor  R.  B.  Alderfer 

Professor  J.  B.  Washko 

Professor  F.  G.  Merkle 

Professor  H.  R.  Fortmann 


ANIMAL   HUSBANDRY 

Professor  Franklin  L.  Bentley,  M.S. 

Head  of  the  Department 


A.H.  501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and 
analytical  study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or 
stud  book.  Professor  W.  L.  Henning 

A.H.  502.  Research  in  Meats  (1-6  per  semester)  Investigational  work  pertain- 
ing to  methods  of  handling,  cutting,  and  processing  meat  and  meat  products; 
temperatures  and  their  effect  on  tenderness,  rancidity,  and  length  of  storage; 
freezer  storage  of  meat  and  meat  products;  curing;  current  problems  of  the  meat 
industry.  Prerequisite:   A.H.  421.  Professor  P.   T.  Ziegler 

A.H.  503.  Livestock  Management  (3)  The  handling  of  purebred  herds  and 
flocks;  the  relation  of  the  livestock  breeders  to  the  public  and  methods  of  de- 
veloping purebred  herds  and  flocks  through  careful  breeding. 

Professor  F.  L.  Bentley  and  Staff 

A.H.  504.  Livestock  Health  Problems  (3)  Problems  dealing  with  the  regula- 
tions   governing    the    movement    of   livestock    with    special    reference    to    control 
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measures  applicable  to  diseases  and  disease  groups  common  to  men  and  animals. 
Prerequisites:  A.H.  5,  415. 

A.H.  505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics 
as  applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Pre- 
requisites: A.H.  22,  Bot.  22.  Professor  W.  L.  Henning 

A.H.  506.  Research  in  Animal  Husbandry  (2-10  per  semester)  The  prosecution 
of  an  assigned  problem  under  the  guidance  of  an  instructor.  Prerequisites:  A.H. 
415,  421;  or  426. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  undei 

the  restrictions  in  force: 
A.H.  415.     Advanced  Anatomy  and  Physiology    (3) 

A.H.  421.     Advanced  Meat  Studies   (3)  Professor  P.  T.  Ziegler 

A.H.  423.     Advanced  Stock  Judging    (2)  Professor  W.  L.  Henning 

A.H.  424.     Animal  Husbandry  Survey    (1)  Professor  F.  L.  Bentley  and  Staff 

A.H.  426.     Livestock  Markets  and  Marketing    (3) 

Professors  F.  L.  Bentley,  W.  L.  Henning 
A.H.  428.     Advanced  Animal  Nutrition    (3)  Professor  F.  L.  Bentley  and  Staff 


ANIMAL   NUTRITION 

Professor  Raymond  W.  Swift,  M.S.,  Ph.D. 
Head  of  the  Department 

An.  Nutr.  500.  Research  in  Animal  Nutrition  (Credit  to  be  arranged)  Partici- 
pation in  the  research  program  of  the  Department  of  Animal  Nutrition  and 
independent  investigation.  The  available  facilities  make  it  possible  to  accommo- 
date only  a  small  number  of  students. 

In  addition  to  this  course,  the  following  may   be  taken  for  graduate  credit  under 

the  restrictions  in  force: 

An.  Nutr.  401.     Physiology  of  Nutrition    (3)  Professor  Alex  Black 

An.  Nutr.  402.     Physiology  of  Nutrition     (3)  Professor   C.  E.  French 


ARCHITECTURAL  ENGINEERING 

Consult  Professor  Louis  A.  Richardson,  M.S. 

A.E.  502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in  steel 
and  reinforced  concrete.  Lectures  and  class  criticism.  Practicum  and  seminar. 

Professor  L.  A.  Richardson  and  Staff 

A.E,  503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which 
problems  of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed  con- 
struction are  studied.  Practicum  and  seminar.  Professor  R.  B.  Fox 
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A.E.  504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in 
steel  and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and 
moment  distribution  methods.  Recitation  and  seminar. 

Professor  L.  A.  Richardson  and  Staff 

A.E.  505.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  504.  Recitation 
and  seminar.  Professor  L.  A.  Richardson 

A.E.  506.  Architectural  Engineering  Research  (1-15)  The  presentation  of  an 
assigned  problem  under  the  guidance  of  an  instructor. 

Professors  L.  A.  Richardson,  R.  B.  Fox 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 

A.E.  404.     Architectural  Engineering  (4)  Professor  R.  B.  Fox 

A.E.  405.     Architectural  Engineering  (4)  Professor  L.  A.  Richardson 

A.E.  406.    Architectural  Engineering  (4)  Professor  R.  B.  Fox 

A.E.  407.     Architectural  Engineering  (3)  Professor  L.  A.  Richardson 

A.E.  410.     Architectural  Engineering  (3)  Professor  L.  A.  Richardson 

A.E.  411.     Architectural  Engineering  (3)  Professor  R.  B.  Fox 


ARCHITECTURE 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department 

Arch.  501.     Architectural  Design    (4-8)      Problems  in  advanced  planning  and  de- 
sign, including  study  of  group  composition.  Practicum  and  seminar. 

Professor  M.  S.  Osborne  and  Staff 

Arch.  502.     Architectural  Research    (2-12)      The  prosecution   of   assigned   prob- 
lems under  the  guidance  of  an  instructor.  Professor  M.  S.  Osborne  and  Staff 

Arch.  503.     Architectural  History  Research    (3-12)      Original  research  in  archi- 
tectural history.  Seminar  and  written  reports.       Professor  H.  E.  Dickson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Arch.  406.     Advanced  Architectural  Design    (7) 

Professors  M.  S.  Osborne,  K.  J.  Heidrich,  A.   W.  Hajjar, 

F.  C.  Salmon,  P.  F.  Hallock 
Arch.  407.     Advanced  Architectural  Design    (7) 

Professors  M.  S.  Osborne,  K.  J.  Heidrich,  A.   W.  Hajjar. 

F.  C.  Salmon,  P.  F.  Hallock 
Arch.  410.     Advanced  Architectural  Design    (2-12) 

Professor  M.  S.  Osborne  and  Staff 
Arch.  421.     Contemporary  Architecture   (3)  Professor  P.  F.  Norton 
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ART 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department  of  Architecture 

(See  also  courses  in  Art  Education  below.) 

Art  500.  Art  Research  (2-6)  The  prosecution  of  assigned  problems  under  the 
guidance  of  an  instructor.  Professor  H.  S.  Galhraith 

Art  501.  Italian  Painting  (2-6)  Investigations  in  the  field  of  early  Italian  paint- 
ing. Seminar,  written  reports.  Professor  H.  E.  Dickson 

Art  502.  Medieval  Sculpture  (2-6)  Sculpture  of  Italy  and  France  from  the  9th 
to  the  13th  centuries.  Seminar,  written  reports.  Professor  H.  E.  Dickson 

Art  503.  Art  History  Research  (3-12)  Original  study  in  some  phase  of  the 
history  of  art;  investigation  of  approved  subjects.  Seminar,  written  reports,  draw- 
ing. Prerequisite:  a  3-credit  400  course  in  art  history. 

Professor  H.  E.  Dickson  and  Staff 

Art  504.  Seminar:  Art  Literature  and  Iconography  (2-6)  Required  for  degree 
candidates  majoring  in  art  history.  Introduction  to  principles  of  research  in  fine 
arts,  designed  to  familiarize  the  student  with  fundamental  tools  of  scholarship 
in  history  of  art;  problems  of  bibliography  and  material  of  iconography;  frequent 
reports  on  assigned  topics  provide  actual  practice  in  original  research.  Prerequi- 
site: a  minimum  of  12  credits  in  history  of  art.  Conference. 

Professor  H.  E.  Dickson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Art  400S.     Oil  Painting:  Landscape,  Still  Life,  and  Figure    (3-9) 
Art  403S.     Comparative  History  and  Appreciation  of  Art   (3) 

Professor  H.  E.  Dickson 
Art  404S.     Comparative  History  and  Appreciation  of  Art   (3) 

Professor  H.  E.  Dickson 
Art  410.     Water-Color  Painting:   Landscape,  Still-Life,  and  Figure    (3) 

Professor  A.  W.  Case 
Art  490.     Life  Drawing    (3)  Professor  A.  W.  Case 


ART   EDUCATION 

Consult  Professor  Viktor  Lowenfi  id 

Art  Ed.  514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  material 
design  and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  differ- 
ent materials,  periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  de- 
sign and  3  in  advanced  crafts.  Lecture  2  hours,  practicum  2  hours. 
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Art  Ed.  534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods 
for  development  of  creative  art  activity  with  the  physically,  mentally,  emotionally, 
and  socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in 
art  education  or  6  in  special  education.  Lecture  3  hours. 

Professor  Viktor  Lowenfeld 

Art  Ed.  586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art  edu- 
cation; required  of  students  working  for  a  master's  degree  in  art  education. 

Professor  Viktor  Lowenfeld 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Art  Ed.  402.     Methods  of  Teaching  Drawing  in  the  Grades    (2-3) 

Professor  Sybil  Emerson 
Art  Ed.  404.     Methods  of  Graphics  and  Illustrations    (3) 

Art  Ed.  414.     Advanced  Crafts  for  Teachers    (3-6)  Professor  Sybil  Emerson 

Art  Ed.  434.     Art  Appreciation  in  the  Educational  Program    (2-3) 
Art  Ed.  434b,  434bX.     Art  in  the  Elementary  School    (2-3) 

Professor  Viktor  Lowenfeld 
Art  Ed.  434c,  434cX.     Art  in  the  Secondary  School    (2-3) 

Professor  Viktor  Lowenfeld 
Art  Ed.  434d.     Art  Supervision    (3)  Professor  Viktor  Lowenfeld 

Art  Ed.  486,  486X.     Current  Problems  in   Art  Education    (2-3) 

Professor  Viktor  Lowenfeld 
Art  Ed.  487.     Mural  Painting  in  Schools    (3)  Professor  Viktor  Lowenfeld 

Art  Ed.  488.     Advanced  Mural  Painting  in  Schools    (3) 

Professor  Viktor  Lowenfeld 


BACTERIOLOGY 

Professor  Robert  W.  Stone,  Ph.D. 
Head  of  the  Department 

Bact.  504.  Dairy  Bacteriology  Problems  (2-15)  Research  on  the  microorgan- 
isms of  importance  in  dairy  sanitation,  milk  production,  and  manufacture  of 
dairy  products.  Prerequisite:  12  credits  in  bacteriology. 

Bact.  505.  Pathogenic  Bacteriology  and  Immunology  (2-15)  Problems  on  the 
morphological,  cultural,  and  immunological  characteristics  of  pathogenic  bacteria. 
Prerequisite:   12  credits  in  bacteriology. 

Bact.  506.  Research  (2-15)  Research  in  bacteriology  for  students  who  are  doing 
their  major  work  in  this  subject  for  the  master's  or  doctor's  degree.  Prerequisite: 
12  credits  in  bacteriology. 

Bact.  507.  Bacteriological  Seminar  (1-6)  Reports  on  current  fields  of  research. 
Prerequisite:    12  credits  in  bacteriology.  Professor  J.  J.  Reid 
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Bact.  508.  Physiology  of  Bacteria  (2)  Metabolic  processes  of  bacteria  as  in- 
fluenced  by  their  environment;  the  mechanism  of  fermentation  and  respiration 
of  microorganisms.  Prerequisite:   Bact.  412.  Lecture  2  hours. 

Professor  J.  J.  Reid 

Bact.  508a.  Laboratory  in  Physiology  of  Bacteria  (2)  Laboratory  work  to  ac- 
company the  lectures  given  in  Bact.  508.  Prerequisite:  Bact.  412.  Practicum  6 
hours.  Professor  J.  J.  Reid 

Bact.  509.  Fermentation  (2)  The  chemical  action  of  microorganisms  on  their 
environment;  theories  of  carbohydrate  breakdown  and  the  application  of  these 
theories  to  industrial  and  agricultural  fermentations.  Prerequisites:  Bact.  1,  2, 
Chem.  31.  Lecture  2  hours.  Professor  R.   W.  Stone 

Bact.  510.  Methods  and  Analyses  in  Bacterial  Fermentation  (2)  Laboratory 
procedures  and  problems  in  fermentation  to  accompany  Bact.  509.  Prerequisites: 
Bact.  1,  2,  Chem.  31.  Practicum  6  hours.  Professor  J.  C.  Garey 

Bact.  511.  Bacteriological  Literature  (2-4)  Assigned  reading  and  conferences 
dealing  with  a  student's  research  problem.  May  be  taken  only  in  those  instances 
where  a  student  is  not  scheduling  Bact.  504,  505,  or  506.  Discussion  and  written 
reports.  Prerequisite:  12  credits  in  bacteriology. 

Bact.  512.  Laboratory  in  Advanced  Bacteriological  Techniques  (2-6)  Certain 
techniques  used  in  research  including  work  with  single  cell  isolation,  Warburg 
apparatus,  tissue  culture  and  serology.  May  be  repeated  with  credit.  Prerequisite: 
12  credits  of  bacteriology.  Practicum  3  hours  per  credit. 

In  addition  to  these  courses,  the  following  tnay  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Bact.  407.     Bacteriology  Problems    (2-9) 
Bact.  410.     Immunology  and  Serology   (4) 
Bact.  411.     Bacteriological  Survey   (1) 
Bact.  412.     Advanced  Bacteriology    (4) 
Bact.  413.     Soil  Bacteriology    (4) 
Bact.  414.     Food  Bacteriology    (4) 
Bact.  415.     Virology   (4) 


BOTANY 

Professor  Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc. 
Head  of  the  Department 

Bor.  501.  The  Physiology  of  the  Fungi  (3)  The  metabolism  of  the  fungi, 
general  and  special  nutrition,  chemical  composition,  enzymes,  spore  germination, 
toxic  and  stimulating  agencies,  growth  and  tropism,  etc.  Prerequisites:  Bot.  406, 
419,  and,  preferably,  Chem.  32.  Lectures  and  practicum. 
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Bot.  502.  The  Ascomycetes  (3)  The  morphology,  life  histories,  taxonomy,  and 
physiology  of  the  ascomycetous  fungi.  Prerequisite:  Bot.  419.  Lectures  and  prac- 
ticum. 

Bot.  503.  The  Rusts  and  Smuts  (3)  The  morphology,  life  histories,  taxonomy, 
and  phylogeny  of  the  rusts  and  smuts.  Prerequisite:  Bot.  419.  Lectures  and  prac- 
ticum.  Professor  F.  D.  Kern 

Bot.  504.  The  Higher  Basidiomycetes  (3)  The  structures,  habits,  taxonomy, 
and  relationships  of  the  various  groups  of  higher  basidiomycetes.  Prerequisite: 
Bot.  419.  Lectures  and  practicum. 

Bot.  505.  Cytology  and  Cytogenetics  (3)  Components  of  the  protoplast,  chrom- 
osome structure  and  cell  division;  meiosis  and  syngamy  in  the  life  cycle;  alter- 
nation of  chromosome  phases  in  organisms;  heteroploidy  and  chromosome  aber- 
rations such  as  chromosome  fragments,  inversions,  deletions,  duplications,  trans- 
positions, and  translocations  and  their  genetic  implications.  The  role  of  chromo- 
somes in  heredity  and  breeding.  Prerequisites:  Bot.  22  or  32,  421. 

Bot.  506.  Comparative  Anatomy  of  Vascular  Plants  (3)  The  special  anatomi- 
cal features  of  pteridophytes,  gymnosperms,  and  angiosperms.  Prerequisites:  Bot. 
7,  415,  416.  Lectures  and  practicum.  Professor  D.  A.  Kribs 

Bot.  507.  Variation  and  Selection  (3)  Variation  and  the  results  of  selection  in 
pure  lines  and  clones  involving  the  collection,  interpretation,  and  analysis  of 
data  by  biometrical  means.  Prerequisites:  Bot.  22  or  32,  423.  Lectures  and  prac- 
ticum. Professor  J.  P.  Kelly 

Bot.  508.  Problems  of  Heredity  (2-6)  Problems  in  genetics  selected  to  suit  the 
needs  and  accomplishments  of  individual  students.  Prerequisites:  Bot.  22  or  32, 
422  or  423.  Professor  J.  P.  Kelly 

Bot.  509.  The  Physiology  of  Parasitism  (3)  The  conditions  and  processes  of 
infection,  diseases,  and  death  in  plants  as  caused  by  parasitic  organisms.  Pre- 
requisite:  Bot.   10,   11,  or  419.  Lectures  and  practicum. 

Professor  H.   W.  Thurston 

Bot.  510.  Plant  Pathological  Problems  (3-6)  Special  diseases  or  disease  groups, 
such  as  bacterial  or  mosaic  diseases,  etc.  Prerequisite:  Bot.  10  or  11.  Conferences 
and  practicum.  Professor  H.  W.   Thurston 

Bot.  511.  Growth  and  Movement  (2-4)  The  physiology  of  growth  with  special 
reference  to  the  influence  of  external  and  internal  factors  upon  growth,  develop- 
ment, and  movement  of  plants.  Prerequisite:  Bot.  406.  Lecture  2  hours,  practicum 
4  hours.  Professor  H.  W.  Popp 

Bor.  512.  Plant  Metabolism  (2-4)  The  physiological  processes  involved  in  the 
metabolism  of  plants;  alternates  with  Bot.  511.  Prerequisite:  Bot.  406.  Lecture  2 
hours,  practicum  4  hours.  Professor  H.  W.  Popp 

Bor.  514.  Cytotaxonomy  (2)  Relationships  within  and  between  the  groups  of 
plants  as  indicated  by  their  cytological  features;   the  origin  and  relationships  of 
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chromosome  numbers,  homoploidy  and  heteroploidy,  hybridization,  apomixis  and 
related  phenomena,  and  the  role  of  these  in  geographic  distribution  and  specia- 
tion  in  the  plant  kingdom.  Prerequisites:  Rot.  414,  505.  Lecture  2  hours. 

Professor  H.  A.  Wahl 

Bot.  515.  Disease  Resistance  and  Its  Inheritance  (2-4)  The  nature  and  etiology 
of  plant  diseases;  disease  resistance  as  a  principle  of  control;  ecology  of  plant 
diseases;  concepts  of  disease  resistance  and  escape;  stability  of  disease  resistance; 
economics  of  control;  special  problems.  Prerequisites:  Bot.  22  or  32,  10.  Lecture 
2  hours,  practicum  3  to  6  hours.  Professors  C.  C.  Wernham,  W.  R.  Mills 

Bot.  517.  The  Fungi  Imperfecti  (3)  The  morphology,  life  histories,  and  taxo- 
nomy of  the  fungi   imperfecti.   Prerequisite:    Bot.  419.   Lectures  and   practicum. 

Bot.  518.  Botanical  Research  (1-15  per  semester)  The  prosecution  of  an  as- 
signed Problem  under  the  guidance  of  an  instructor. 

Professor  F.  D.  Kern  and  Staff 

Bot.  527aS,  527bS.  Foundations  of  Plant  Biology  (3  per  course)  Cellular  struc- 
ture and  organization  with  consideration  of  the  physiological  and  reproductive 
processes  in  so  far  as  these  form  the  basis  of  plant  life.  Bot.  527a  and  527b  will 
be  offered  in  alternate  years.  In  the  former  emphasis  will  be  on  cellular  structure 
and  physiology,  in  the  latter  on  racial  preservation  and  development  and  rela- 
tionship of  plant  groups.  Prerequisite:  general  biology  or  general  botany  courses. 

Professor  F.  D.  Kern 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Bor.  406.     Plant  Physiology    (4)  Professor  H.   W.  Popp 

Bor.  407.     Plant  Anatomy    (3)  Professor  D.  A.  Kribs 

Bot.  408.     General  Plant  Pathology    (3)  Professor  H.  W.  Thurston 

Bot.  409S.     Plant  Ecology   (3) 

Bot.  412.     Advanced  Forest  Pathology    (3) 

Bot.  414aS.     Systematic  Botany    (3)  Professor  H.  A.  Wahl 

Bot.  414bS.     Systematic  Botany    (3)  Professor  H.  A.   Wahl 

Bot.  415.     Morphology  of  the  Algae    (3)  Professor  H.  A.  Wahl 

Bot.  416.     Morphology  of  the  Bryophytes  and  Pteridophytes    (3) 

Professor  H.  A.  Wahl 

Bor.  418.     Botanical  Problems    (1-6)  Professor  F.  D.  Kern  and  Staff 
Bot.  419.     Mycology   (3) 

Bot.  420.     Morphology  of  the  Seed  Plants    (3)  Professor  A.  R.  Grove 

Bot.  421.     Botanical  Technique    (3)  Professor  A.  R.  Grove 
Bor.  422.     Genetic  Phenomena    (3) 

Bot.  423.    Advanced  Genetics   (2-6)  Professor  J.  P.  Kelly 

Bot.  424.     Commercial  Tropical  Woods    (3)  Professor  D.  A.  Kribs 
Bot.  425.    Structure  of  Economic  Plants   (3) 
Bot.  432S.     Genetics,  Eugenics,  and  Evolution    (3) 
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CERAMICS 

Professor  Edward  C.  Henry,  M.S.,  Cer.E.,  Ph.D. 
Chief  of  the  Division 

Cer.  500.  Ceramics  Seminar  (1  per  semester)  Conferences,  reading,  and  reports. 
Required  of  all  graduate  students  in  ceramics.  Prerequisites:  Chem.  41,  Phys. 
285.  Lecture  1  hour.  Professor  E.  C.  Henry  and  Staff 

Cer.  501.  Ceramics  Research  (1-15  per  semester)  Laboratory  study  on  special 
ceramic  problems.  Practicum  3  to  45  hours.  Professor  E.  C.  Henry  and  Staff 

Cer.  502.  Heat  Treatment  of  Ceramic  Materials  (2-5)  Effect  of  controlled 
heat  treatment  on  physical  and  chemical  properties  of  various  mineral  systems. 

Cer.  503.  Constitution  of  Glass  (2-4)  An  advanced  course  on  glass  dealing  with 
the  latest  developments  in  the  structure  of  viscous  liquids  and  transparent  amor- 
phous solids.  Prerequisite:  Cer.  415.  Lecture  2  hours.        Professor  Woldemar  Weyl 

Cer.  504.  Research  Instruments  and  Equipment  (2)  Application  of  fundamental 
laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective  use 
of  instruments  and  equipment  (demonstrations).  Prerequisite:  Cer.  411.  Lecture 
2  hours. 

Cer.  505.  Glass  Technology  Research  (1-15  per  semester)  Laboratory  studies 
on  special  problems  concerning  the  properties,  constitution,  and  manufacture  of 
glass.  Prerequisite:  Cer.  415.  Practicum  3  to  45  hours. 

Professor  Woldemar  Weyl  and  Staff 

Cer.  506.  Glass  Technology  Seminar  (1-6)  Group  discussion  of  special  advanced 
topics  concerning  the  properties  and  manufacture  of  glass.  Prerequisite:  Cer.  415. 
Lecture  1  to  6  hours. 

Cer.  507.  Coloring  and  Decolorizing  Glass  (1)  Physical-chemical  considerations 
of  the  various  coloring  oxides;  oxidation-reduction  equilibria  pertaining  to  color- 
ing and  decolorizing  of  glass.  Prerequisite:  Cer.  415.  Lecture  1  hour. 

Professor  Woldemar  Weyl 

Cer.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2-3) 
Colloidal  activity  in  bodies,  glazes,  and  enamels,  drilling  fluids,  filtering  and 
bleaching  clays,  and  similar  mineral  systems.  (In  co-operation  with  the  Petroleum 
and  Natural  Gas  staff.)  Prerequisite:  Chem.  41.  Lecture  1  hour,  recitation  1  or 
2  hours.  Professor  E.  C.  Henry 

Cer.  509.  Silicate  Systems  (3)  The  properties  of  silica;  classification  of  silicates; 
reactions  in  binary  and  ternary  systems;  industrial  applications  of  the  phase  rule. 
Prerequisites:  Chem.  41,  Cer.  303.  Lecture  3  hours.  Professor  F.  R.  Matson 

Cer.  510.  Ceramic  Problems  (1-6  per  semester)  Advanced  individual  study  on 
a  problem  in  some  branch  of  ceramics,  including  review  of  the  literature  and  a 
full  report.  Prerequisite:   Cer.  411.  Practicum  3  to  18  hours. 

Professor  E.  C.  Henry  and  Staff 
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Cer.  511.  Selected  Topics  in  Ceramics  (1-3  per  semester)  Intensive  group  study 
of  special  subjects,  such  as  diffusion  in  solids,  viscosity,  and  kinetics  of  ceramic 
processes.  Prerequisites:  Chem.  41,  Phvs.  285.  Recitation  1  to  3  hours. 

Professor  E.  C.  Henry  and  Staff 

Cer.  512.  Synthesis  of  Ceramic  Compounds  (3)  Advanced  ceramic  technology 
applied  to  the  control  of  phases  formed  in  commercial  production  of  glass,  white- 
wares,  refractories,  and  cements.  Prerequisites:  Chem.  41,  Cer.  303.  Lecture  2 
hours,  practicum  3  hours.  Professor  F.  A.  Hummel 

In  addition  to  these  courses,  the  following  may  be  taken  lor  graduate  credit  under 

the  restrictions  in  force: 
Cer.  400.     Special  Topics   (1-2) 

Cer.  401.     Ceramic  Bodies  and  Glazes   (3)  Professor  F.  A.  Hummel 

Cer.  402.     Principles  of  Ceramic  Engineering    (3)  Professor  E.  C.  Henry 

Cf.r,  403.     Ceramic  Engineering  Processes  and  Equipment    (3) 

Professor  R.  G.  Ehman 
Cer.  404.     Ceramics  Seminar    (1)  Professor  E.  C.  Henry  and  Staff 

Cer.  405.     Ceramic  Research  and  Design    (3)  Professor  E.  C.  Henry  and  Staff 

Cer.  411.     Theory  of  Ceramic  Processes   (3)  Mr.  N.  R.  Thielke 

Cer.  413,  413X.     Ceramic  Petrography    (3)  Professor  F.  R.  Matson 

Cer.  415.     Glass  and  Enamels   (3)  Professor  R.  G.  Ehman 

Cer.  416.     Advanced  Glass  Technology    (3) 

Professor  Woldernar  Weyl,  Dr.  G.  E.  Rindone 
Cer.  420.     Refractories    (2)  Professor  F.  R.  Matson 


CHEMICAL   ENGINEERING 

Professor  Donald  S.  Cryder,  M.S.,  D.Sc. 
Head  of  the  Department 

Chem.  Eng.  500.  Seminar  in  Chemical  Engineering  (1)  Required  of  all  graduate 
students. 

Chem.  Eng.  510.  Advanced  Heat  Transfer  I  (3)  The  physical  and  chemical 
factors  controlling  the  rate  of  heat  transfer  under  conditions  of  steady  flow.  Lec- 
ture 3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  varying 
temperature  conditions.  Lecture  3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  513.  Diffusion  (2)  The  factors  controlling  diffusional  operations 
such  as  absorption,  extraction,  humidification,  etc.  Lecture  2  hours. 

Professor  F.  L.  Carnahan 

Chem.  Eng.  515.  Distillation  (3)  Commercial  distillation,  equilibrium  dia- 
grams, vapor  composition,  stills  and  rectifying  and  stripping  columns.  Lecture  3 
hours.  Professor  F.  L.  Carnahan 
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Chem.  Eng.  516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemi- 
cal engineering  equipment  from  the  economic  standpoint.  Lecture  3  hours. 

Professor  M.  R.  Cannon 

Chem.  Eng.  518.  Chemical  Engineering  Design  (3)  Complicated  examples  are 
discussed  and  worked  out.  Several  different  unit  operations  will  be  combined  for 
the  design  of  a  complete  installation.  Lecture  3  hours.  Professor  D.  S.  Crydei 

Chem.  Eng.  519.  Chemistry  of  Combustion  (3)  The  physical  and  chemical  char- 
acteristics of  combustion  and  their  influence  on  plant  scale  equipment.  Lecture 
3  hours.  Professor  D.  S.  Cryder 

Chem.  Eng.  524.  Chemical  Engineering,  Application  of  Thermodynamics  (3) 
Elements  of  thermochemistry  and  thermodynamics  of  greatest  importance  in 
chemical  engineering.  Lecture  3  hours.  Professor  M.  R.  Cannon 

♦Chem.  Eng.  580.  Research  in  Petroleum  Refining  (3-15)  Charge  will  be  made 
for  supplies  consumed  and  breakage  of  equipment. 

Professors  M.  R.  Fenske,  F.  L.  Carnation,  Dorothy  Quigglc 

-j-Chem.  Eng.  599.  Research  in  Chemical  Engineering  (1-15)  Charge  will  be 
made  for  supplies  consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Chem.  Eng.  402.     Chemical  Engineering    (4)  Professor  F.  L.  Carnahan 

Chem.  Eng.  403.     Chemical  Engineering    (4)  Professor  F.  L.  Carnahan 

Chem.  Eng.  421.     Petroleum  Products    (4)      Breakage  ticket  $3. 

Professors  F.  L.  Carnahan,  D.  S.  Cryder,  M.  R.  Cannon 
Chem.  Eng.  422.     Motor  Fuels   (2)  Professor  F.  L.  Carnahan 

Chem.  Eng.  423.     Lubricants   (2)  Professor  F.  L.  Carnahan 

Chem.  Eng.  425.     Standard  Tests  of  Petroleum  and  Its  Products    (1)      Breakage 

ticket  $2.  Professors  F.  L.  Carnahan,  D.  S.  Cryder,  M.  R.  Cannon 


CHEMISTRY 

Professor  W.  Conard  Fernelius,  M.A.,  Ph.D. 
Head  of  the  Department 

Chem.  500.     Seminar  in  Inorganic,  Micro,  and  Household  Chemistry    (1) 

Chem.  501.     Seminar  in  Physical  Chemistry    (1) 

Chem.  502.     Seminar  in  Organic  Chemistry    (1) 

Chem.  515.     Inorganic  Chemistry    (2)      Adapted  lo  the  needs  of  those  desiring  a 
general  treatment  of  inorganic  chemistry  at  an  advanced  level.  Lecture  2  hours. 

Professor  A.  H.  Holtzinger 

*  Credits  to  be  arranged,  3  to  15  per  semester. 
t  Credits  to  be  arranged,   1    to  15  per  semester. 
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Chem.  525.     Theories   Underlying  Analytical  Chemistry    (2)      Lecture  2   hours. 

Chem.  531.  Special  Topics  in  Organic  Chemistry  (3)  May  be  taken  for  credit 
for  four  successive  semesters.  Lecture  3  hours. 

Chem.  531a.  Organometallic  Chemistry  (3)  An  intensive  coverage  of  the  chem- 
istry of  organometallic  compounds  and  their  use  in  organic  syntheses.  Lecture  3 
hours.  Professor  L.  H.  Somm?r 

Chem.  532.  Organic  Nitrogen  Compounds  (3)  The  chemistry  of  the  organic 
compounds  containing  nitrogen  in  its  various  states  of  combination;  esters  of 
oxyacids  of  nitrogen,  amines,  amides,  iminoesters,  hydroxylamines,  hydroxamic 
acids,  oxines,  nitrosocompounds,  diazo  and  azocompounds,  pseudo-bases;  stereo- 
chemistry of  nitrogen,  application  of  modern  theories  of  molecular  structure  to 
the  constitution  of  organic  nitrogen  compounds.  Lecture  3  hours. 

Professor  ].  G.  Aston 

Chem.  533.  Terpenes  (3)  The  terpenes  and  their  more  important  derivatives 
with  special  reference  to  the  application  of  the  principles  of  aliphatic  chemistry. 
Lecture  3  hours. 

Chem.  534.  Theoretical  Organic  Chemistry  (3)  Application  of  modern  theories 
of  atomic  and  molecular  structure  to  organic  chemistry;  resonance  in  organic 
compounds;  interpretation  of  physical  properties  and  application  to  structure 
proof;  theory  of  rates  of  chemical  reactions  as  applied  to  organic  chemistry— repre- 
sentative examples;  equilibrium  properties  as  a  limiting  consideration.  Lecture 
3  hours.  Professor  J.  G.  Aston 

Chem.  535.  Organic  Chemistry  (3)  Adapted  to  the  needs  of  those  doing  research 
work  in  organic  chemistry.  Lecture  3  hours.  Professor  H.  D.  Zook 

Chem.  536.     Organic  Chemistry   (3)      Continuation  of  Chem.  535.  Lecture  3  hours. 

Professor  H.  D.  Zook 

Chem.  538.  Organic  Chemistry  (3)  A  survey  of  organic  chemistry  arranged  pri- 
marily for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 
Lecture  3  hours.  Professor  C.  I.  Noll 

Chem.  539.  Stereochemistry  (3)  A  comprehensive  treatment  of  the  principles 
of  stereochemistry  as  applied  to  organic  compounds.  Lecture  3  hours. 

Professor  T.  S.  Oakwood 

Chem.  541.  Phase  Rule  (3)  The  phase  rule  and  its  applications.  Lecture  3  hours. 
Given  1950-51  and  in  alternate  years  thereafter.  Professor  A.  J.  Currier 

Chem.  542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  re- 
sulting colloid  properties.  Methods  of  preparing  colloids.  Lecture  3  hours. 

Chem.  543.  Rheology  of  Colloids  (3)  Continuation  of  Chem.  542.  Rheology, 
especially  as  applied  to  colloids  and  similar  substances.  Lecture  3  hours. 

Chem.  544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic 
theory  with  special  reference  to  common  physical  changes  and  chemical  reactions. 
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Prerequisite:  Chem.  441  or  562.  Lecture  3  hours.  Professor  J.  G.  Aston 

Chem.  545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics 
(3)  Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic 
properties  from  molecular  and  spectroscopic  data.  Prerequisite:  Chem.  544.  Lec- 
ture 3  hours.  Professor  J.  G.  Aston 

Chem.  546.  Quantum  Chemistry  (3)  Theory  of  energy  levels  in  atoms  and 
molecules  from  the  standpoint  of  wave  mechanics  with  specific  emphasis  on  the 
portion  of  the  subject  applying  to  common  chemical  systems.  Prerequisite:  Chem. 
441  or  562.  Lecture  3  hours.  Given  alternate  years  only.        Professor  J.  G.  Aston 

Chem.  547.  Statistical  Mechanics  (3)  The  properties  of  matter  at  equilibrium 
developed  on  the  basis  of  the  energy  levels  of  molecules  and  statistical  mechani- 
cal theory;  calculation  of  heat  capacity,  entropy  and  free  energy  of  gases,  crystals, 
etc.  Prerequisite:  Chem.  546.  Lecture  3  hours.  Given  alternate  years  only. 

Professor  J.  G.  Aston 

Chem.  548.  Catalysis  (3)  The  theory  of  catalysis  and  its  application  to  industry. 
Lecture  3  hours.  Given   1951-52  and  in  alternate  years  thereafter. 

Professor  A.  J.  Currier 

♦Chem.  550.  Research  in  Household  Chemistry  (1-15)  Charge  will  be  made 
for  supplies  consumed  and  breakage  of  equipment.  Professor  P.  B.  Mack 

Chem.  561.  Chemical  Principles  (3)  A  mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  41,  Math.  11,  Phys.  285.  A  course  in  organic  chem- 
istry is  recommended.  Lecture  3  hours.        Professors  J.  G.  Aston,  A.  W.  Hutchison 

Chem.  562.  Chemical  Principles  (3)  Continuation  of  Chem.  561.  Required  of 
all  graduate  students.  Lecture  3  hours.        Professors  J.  G.  Aston,  A.  W.  Hutchison 

Chem.  563.  Chemical  Kinetics  (3)  The  theory  and  measurement  of  the  rates  of 
chemical  reactions;  the  mechanism  of  chemical  reactions.  Lecture  3  hours. 

Professor  J.  H.  Simons 

Chem.  564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including 
the  theory  and  measurement  of  photochemical  reactions.  Lecture  3  hours. 

Professor  J.  H.  Simons 

Chem.  565.  Atomic  and  Molecular  Structure  (3)  The  structure  of  chemical 
species  and  the  correlation  of  experimentally  determined  properties  by  structural 
theory.  Lecture  3  hours.  Professor  J.  H.  Simons 

Chem.  566.  Atomic  and  Molecular  Structure  (3)  Continuation  of  Chem.  565. 
Lecture  3  hours.  Professor  J.  H.  Simons 

Chem.  567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories 
of  the  properties  of  chemical  substances  and  their  applications  to  chemical  prob- 
lems; the  construction  of  chemical  theory.  Lecture  3  hours. 

Professor  J.  H.  Simons 

*  Credits  to  be  arranged,   1-15  per  semester. 
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Chem.  568.     Advanced  Theoretical  Chemistry    (3)      Continuation   of  Chem.  567. 
Lecture  3  hours.  Professor  J.  H.  Simons 

•Chem.  580.     Research  in  Petroleum  Refining    (1-15)      Charge  will  be  made  for 
supplies  consumed  and  breakage  of  equipment.  Professor  M.  R.  Fenske 

♦Chem.  599.     Research  in   Chemistry    (1-15)      Charge  will   be  made  for  supplies 
consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Chem.  400.     Chemical  Literature    (1)  Miss  M.  L.  Jackson 

Chem.  411.     Fluorine  Chemistry    (3)  Professor  J.  H.  Simons 

Chem.  412.     Fluorine  Chemistry    (3)  Professor  J.  H.  Simons 

Chem.  426.     Advanced    Qualitative    and    Quantitative    Analysis     (5)      Breakage 

ticket  $10. 
Chem.  434.     Quantitative    Organtc    Analysis     (3-5)      Breakage    ticket    $10    for     3 
credits,  $12  for  4  or  5  credits.  Professor  R.  W.  Higgins 

Chem.  435.     Organic    Preparations    and    Laboratory     Methods     (3-5)      Breakage 
ticket  $10  for  3  credits,  $12  for  4  or  5  credits.  Professor  R.  W.  Higgins 

Chem.  436.     Organic  Chemistry  of  Natural  Products    (3)     Professor  J.  G.  Aston 
Chem.  437.     Qualitative  Organic  Analysis    (3)      Breakage  ticket  $4. 

Professor  J.  H.  Olewine 
Chem.  438.     Introduction   to   Research    in    Organic   Chemistry     (2-5)      Breakage 
ticket  $10  for  2  or  3  credits,  $12  for  4  or  5  credits.  Professor  R.  W.  Higgins 

Chem.  440.     Advanced  Physical  Chemistry    (3) 

Professors  A.   W.  Hutchison.  R.  P.  Seward 
Chem.  441.     Advanced  Physical  Chemistry    (3) 

Professors  A.   W.  Hutchison,  R.  P.  Seward 
Chem.  448.     Colloid  Chemistry    (3)      Breakage  ticket  $3. 

Professor  A.    W.  Hutchison 
Chem.  453a-h.     Recent  Advances  in  Textile  Chemistry   (1-8) 
Chem.  470.     Chemical  Microscopy    (3)      Breakage  ticket  $2. 

Professor  M.  L.   Willard 
Chem.  471.     Advanced  Chemical  Microscopy    (3)      Breakage  ticket  $2. 

Professor  M.  L.  Willard 
Chem.  472.     Quantitative  Organic   Microanalysis    (3)      Breakage   ticket  $2. 

Professor  G.  H.  Fleming 
Chem.  473.     Textile   Microscopy    (3)      Breakage  ticket  52. 

Professor  M.  L.  Willard 
Chem.  474.     Quantitative  Organic   Microanalysis    (3)      Breakage   ticket   $2. 

Professor  G.  H.  Fleming 
Chem.  475.     Introduction  to  Chemical  Spectroscopy    (3)      Breakage  ticket  $2. 
Chem.  476.     Microscopic   Microtechnique    (3)      Breakage   ticket  $2. 

Professor  M.  L.   Willard 
Chem.  477.     Paper  Microscopy    (3)      Breakage  ticket  $2.       Professor  M.  L.  Willard 

*  Credits  to  be  arranged,    1-15   per  semester. 
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|Chem.  490.     Organic  Chemistry    (5)      Breakage  ticket  $4. 

Professor  J.  H.  Olewine 
jChf.m.  491.     Organic  Chemistry    (5)      Breakage  ticket  $12. 

Professor  J.  H.  Olewine 
fCHF.M.  492a.     Advanced  General  Chemistry    (3)      Breakage  ticket  $3. 

Professor  A.  J.  Currier 
■j-Chem.  492b.     Advanced  General  Chemistry    (3)      Breakage  ticket  $3. 

Professor  A.  J.  Currier 
•j-Chem.  495.     Experimental  Problems  in  Chemistry   (3  or  6)      Breakage  ticket  $10 
for  3  credits,  $12  for  6  credits.  Professor  A.  J.  Currier 

fCHEM.  496.     General   Physical  Chemistry    (3)  Professor  A.    W.  Hutchison 

•j-Chem.  497.     General  Physical  Chemistry    (2)  Professor  A.   W.  Hutchison 

•j-Chem.  498.     Physicochemical    Measurements    (1)      Breakage    ticket   $6. 

Professor  A.  W.  Hutchison 
fCHEM.  499.     Physicochemical   Measurements    (1)      Breakage   ticket  $6. 

Professor  A.  W.  Hutchison 


CHILD   DEVELOPMENT   AND 
FAMILY  RELATIONSHIPS 


Professor  Winona  M.  Morgan,  M.A. 
Head  of  the  Department 


Ph.D. 


Ch.  Fam.  508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experi- 
ences, and  programs  which  can  be  used  effectively  to  help  parents  in  dealing  with 
problems  of  parent-child  relationships.  Prerequisites:  Ch.  Fam.  429,  430.  Lecture 
3  hours.  Professor  W.  L.  Morgan 

Ch.  Fam.  515,  515X.  The  Teaching  of  Child  Development  and  Family  Rela- 
tionships (3)  Methods  of  selection  and  presentation  of  subject  matter  basic  to 
understanding  the  development  of  children,  and  the  attitudes,  emotions,  and  re- 
lationships within  the  family.  Not  open  to  students  having  credit  for  Ch.  Fam. 
482.  Prerequisite:  6  credits  in  child  development  and  family  relationships. 

Professor  W.  L.  Morgan 

Ch.  Fam.  536.  Children  in  Postwar  Families  and  Communities  (3)  Postwar 
family  and  community  situations  influencing  the  development  of  children;  the 
role  of  parents  and  teachers  in  helping  individual  children  make  satisfactory 
adjustments.  Prerequisites:  Ch.  Fam.  429,  430,  or  2  courses  in  psychology.  Lecture 
3  hours.  Professor  W.  L.  Morgan 

Ch.  Fam.  540.  Seminar  in  Child  Development  (1-0)  Readings  and  reports  on 
recent  findings  in  child  development.  Prerequisites:  Ch.  Fam.  429,  430,  or  Psy. 
411  or  425.  Lecture  hours  to  be  arranged.  Professor  W.  L.  Morgan 

Ch.  Fam.  545,  545X.  The  Family  in  Its  Community  (2-3)  Cultural  influences 
on  family  relationships;  how  the  family  orients  its  members  to  community  living 
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and  group  participation.  Prerequisites:   Soc.   ],  Ch.  Fam.  405;   Rur.  Soc.  452  or 
Psy.  419.  Lecture  and  recitation  2  or  3  hours.  Professor  W.  M.  Smith,  Jr. 

Ch.  Fam.  546.  Seminar  in  Family  Relationships  (1-3)  Reading,  reports,  and 
discussion  of  recent  research  in  relationship  aspects  of  family  living;  particular 
attention  to  studies  of  roles,  crises,  and  adjustments  within  the  family  setting. 
Prerequisite:  Ch.  Fam.  405  or  6  hours  of  sociology  or  psychology.  Lecture  and 
recitation  1  to  3  hours.  Professor  W.  M.  Smith,  Jr. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Ch.  Fam.  405.     Marriage  and  Family  Relationships    (3) 

Professor  M.  S.  McDowell 
Ch.  Fam.  429,  429X.     Child  Development    (3)  Professor  D.  J.  Avery 

Ch.  Fam.  430.     Observation  and  Experience  in  Nursery  School    (1-5) 
Ch.  Fam.  440,  440X.     Study  of  Later  Childhood    (3)  Professor  D.  J.  Avery 

Ch.  Fam.  441.     Nursery  School  Organization    (3) 
Ch.  Fam.  481.     Educational  Methods  with  Preschool  Children    (3) 
Ch.  Fam.  482.     Educational  Procedures  in  Child  Development  and  Family   Re- 
lations (3) 


CIVIL   ENGINEERING 

Professor  Benjamin  A.  Whisler,  M.S..  ScJD. 
Head  of  the  Department 

C.E.  500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  special 
topics.  Course  may  be  continued  in  subsequent  semesters. 

C.E.  521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  trans- 
portation facilities;  basic  principles  and  engineering  techniques  applied  to  air- 
ways, highways,  pipe  lines,  railways,  waterways.  Prerequisite  or  concurrent:  C.E. 
51,  421,  422,  or  481. 

C.E.  522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems 
in  the  operation,  maintenance,  and  administration  of  airways,  highways,  pipe 
lines,  railways,  waterways.  Prerequisite  or  concurrent:   C.E.  51,  421,  422,  or  481. 

C.E.  540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure;  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite: 
C.E.  40.  Lecture  3  hours. 

C.E.  541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with 
redundant  members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.  Prerequisite:  C.E.  40. 

C.E.  542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  min- 
erals and  profile  development;  aerial  photographic  interpretation  of  soils  and 
applications  to  site  selection  for  dams,  highways,  and  airports.  Prerequisites:  C.E. 
412,  444,  Geol.  .71.  -         hm-'  >   - 


56 THE    PENNSYLVANIA     STATE     COLLEGE 

C.E.  543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  pro- 
jects in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  con- 
current: C.E.  441,  442. 

C.E.  544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  de- 
sign as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams; 
prestressed  concrete.  Prerequisite:  C.E.  42,  442. 

C.E.  545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied 
to  riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber 
design.  Prerequisite:  C.E.  41.  Lecture  3  hours. 

C.E.  546.  Structural  Data  as  Basis  for  Design  Specifications  (2)  Critical  study 
of  experimental  data  and  design  specifications  for  steel  and  reinforced  concrete. 
Prerequisites:  C.E.  41,  42.  Lecture  2  hours. 

C.E.  550.  Engineering  Construction  (2-4)  Construction  methods  applied  to 
foundations,  buildings,  bridges,  and  other  civil  engineering  construction  work. 
Prerequisites:  C.E.  41,  42. 

C.E.  551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles 
and  techniques  to  a  specific  project.  Prerequisite:  C.E.  451. 

C.E.  560.  Hydraulic  Structures  (3)  Hydraulic  and  structural  considerations  in 
the  design  of  dams,  spillways,  gates,  canals  and  flumes,  siphons,  and  locks.  Pre- 
requisite: C.E.  462. 

C.E.  562.  Fluid  Dynamics  (3)  Eulerian  equations,  potential  theory,  conformal 
mapping,  two-  and  three-dimensional  flow  of  fluids,  boundary  layers,  turbulence, 
compressibility,  surface  wave  effects.  Prerequisites:  Math.  100  or  431,  C.E.  462. 

C.E.  563.  Hydraulics  Research  (2-8)  Analytical  or  experimental  study  of  a 
problem  in  hydraulics.  Prerequisite:  C.E.  462. 

C.E.  564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected 
units  of  a  typical  hydraulic  engineering  project.  Prerequisite:  C.E.  462. 

C.E.  566.  Hydraulic  Machinery  (3)  Theory  and  applications  of  impulse  and 
reaction  turbines,  centrifugal  and  axial  flow  pumps,  fluid  couplings  and  torque 
converters,  hydraulic  controls.  Prerequisite:  C.E.  462.  Lecture  3  hours. 

C.E.  567.  Resistance  and  Propulsion  (3)  Free  surface  and  shallow  water  effects, 
planing  surfaces,  model  testing,  propellor  systems,  effects  of  wake  and  cavitation 
on  propellors.  Prerequisite:  C.E.  562.  Lecture  3  hours. 

C.E.  568.  Theoretical  Hydrodynamics  (3)  Analysis  of  the  irrotational  motion 
of  fluids  in  two  and  three  dimensions,  vortex  motion,  wave  theory,  theory  of 
viscous  fluids.  Prerequisite:  C.E.  562.  Lecture  3  hours. 

C.E.  569.  Research  in  Fluid  Dynamics  (1-8)  Analytical  or  experimental  study 
of  a  problem  in  fluid  dynamics.  Prerequisite:  C.E.  562. 

C.E.  571.     Water   Purification   and  Softening    (2-6)      The  principal   methods   of 
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softening  and  purifying  water  for  potable  and  commercial  purposes.  Prerequisite: 
C.E.  471. 

C.E.  572.  Sewage  Disposal  (2-6)  Methods  of  disposal  of  sewage  by  dilution, 
tank  treatment,  oxidation  processes,  etc.  Prerequisite:   C.E.  472. 

C.E.  573.  Sanitary  Engineering  Projects  (3-10)  Investigation  of  problems  in 
water,  sewage,  and  wastes  treatment.  Prerequisite:  C.E.  472. 

C.E.  575.  Industrial  Waste  Treatment  and  Disposal  (2-5)  Sanitary  analyses 
and  characteristics  of  industrial  wastes;  stream  pollution  and  the  factors  involved 
in  the  self-purification  of  streams.  Prerequisite:  C.E.  472.  Lecture  2  hours  mini- 
mum, practicum  3  hours  minimum. 

C.E.  576.  Water  Treatment  Plant  Design  (3-6)  Design  of  works  connected  with 
the  treatment  of  water  for  potable,  commercial,  and  industrial  purposes.  Pre- 
requisite: C.E.  70.  Lecture  2  hours  minimum,  practicum  3  hours  minimum. 

C.E.  577.  Sewage  Treatment  Plant  Design  (3-6)  Design  of  work  connected  with 
the  treatment  and  disposal  of  sewage  and/or  trade  wastes.  Prerequisite:  C.E.  71. 
Lecture  2  hours  minimum,  practicum  3  hours  minimum. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
C.E.  401a,b,c,d.     Civil  Engineering  Projects    (2-12) 

C.E.  412.  Advanced  Photogrammetry    (3) 

C.E.  421.  Highways  and  Streets   (3) 

C.E.  422.  Railroads   (3) 

C.E.  431.  Civil  Engineering  Construction    (3) 

C.E.  441.  Statically  Indeterminate  Structures    (3) 

C.E.  442.  Statically  Indeterminate  Structures   (3) 

C.E.  443.  Photoelasticity  and  Model  Analysis    (3) 

C.E.  444.  Soil  Mechanics  and  Foundations    (3) 

C.E.  446.  Advanced  Soil  Mechanics   (3) 

C.E.  451.  Advanced  Hydrology    (3) 

C.E.  462.  Advanced  Hydraulics   (3) 

C.E.  463.  Hydraulic  Laboratory  Investigations    (1-6) 

C.E.  471.  Municipal  and  Rural  Sanitation    (3) 

C.E.  472.  Sewage  and  Industrial  Wastes  Treatment    (3) 

C.E.  473.  Sanitary  Engineering  Problems    (4) 

C.E.  474.  Advanced  Sanitary  Engineering  Problems   (3) 

C.E.  481.  Municipal  Planning  and  Zoning    (3) 

C.E.  482.  Municipal  Engineering  and  Management    (3) 

CLOTHING  AND  TEXTILES 

Professor  Ruth  E.  Graham,  M.S. 
Head  of  the  Department 

Cl.  Tex.  502.     Tailoring    (3)      The  construction  of  tailored  garments  for  women 
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and  children  from  new  or  renovated  materials.  Prerequisites:   CI.  Tex.  102,  201. 
Lecture  1  hour,  practicum  5  hours.  Professor  M.  E.  Westgate 

Cl.  Tex.  503.  Advanced  Fitting  and  Pattern  Study  (3)  Application  of  the 
principles  involved  in  altering  patterns  and  fitting  garments  to  give  students 
freedom  in  designing  and  ability  to  deal  with  difficult  fitting  problems.  Pre- 
requisite: Cl.  Tex.  201.  Lecture  1  hour,  practicum  5  hours. 

Professor  M.  E.  Westgate 

Cl.  Tex.  504.  Advanced  Dress  Design  (3)  Draping  of  garments  difficult  in  type 
and  distinctive  in  design;  survey  of  literature  in  dress  design.  Prerequisites:  Art 
56,  Cl.  Tex.  404.  Conference  1  hour,  practicum  5  hours. 

Cl.  Tex.  505,  505X.  Clothing  Instructional  Materials  (3)  Preparation  and 
evaluation  of  different  types  of  materials  for  instruction  in  textiles  and  clothing. 
Prerequisite:  Cl.  Tex.  201.  Lecture  1  hour,  practicum  5  hours. 

Cl.  Tex.  506.  The  Fashion  World  (3)  The  development  of  fashion  throughout 
the  ages;  relationship  of  present-day  fashions  and  practices  to  previous  periods. 
Prerequisites:  Cl.  Tex.  102,  301.  Lecture  3  hours.  Professor  R.  E.  Graham 

Cl.  Tex.  507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems 
connected  with  the  manufacture  and  consumption  of  clothing,  interrelation  of 
the  textile  and  clothing  trades  with  other  industries.  Prerequisite:  Cl.  Tex.  301. 
Lecture  3  hours.  Professor  R.  E.  Graham 

Cl.  Tex.  508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual 
directed  study,  investigation,  and  practice  in  selected  phases  of  textiles  and  cloth- 
ing. Prerequisites:  Cl.  Tex.  102,  201.  Lecture  hours  to  be  arranged. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Cl.  Tex.  401.     Clothing  Conservation    (2-3) 

Cl.  Tex.  403.     Fitting  and  Pattern  Adjustment    (3)  Professor  M.  E.  Westgate 

Cl.  Tex.  404.     Dress  Design    (3) 
Cl.  Tfx.  405S.     Fashion  Merchandising   (3) 

Cl.  Tex.  406.     Fashion  Promotion  of  Textiles  and  Clothinc    (3) 
Cl.  Tex.  407.     The  Textile  and  Clothing  Industry    (3) 


COMMERCE 

Professor  William  N.  Leonard,  A.M.,  Ph.D. 
Head  of  the  Department  of  Economics 

Com.  500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of  business 
and  management  policy  with  respect  to  procurement,  production,  selling,  finance, 
accounting,  relations  with  government,  labor,  and  the  public.  Prerequisite:  Com. 
401.  Lecture  3  hours. 

Com.  505.     Problems  of  Corporation  Finance    (3)      The  more  important  current 
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problems  of  corporate  financial  policy,  particularly  problems  of  promotion,  capi- 
talization, security  issue,  valuation,  administration  of  income,  expansion,  reor- 
ganization, and  government  control  of  policy.  Prerequisites:  Com.  5,  41.  Lecture 
3  hours.  Professor  G.  L.  Leffler 

Com.  510.  Interbank  Relations  (3)  Local  clearings,  out-of-town  collections, 
correspondent  banking,  branch  and  group  banking,  Federal  Reserve  relations 
with  member  and  nonmember  banks.  Prerequisite:  Cora.  410.  Lecture  3  hours. 

Professor  D.  H.  McKinley 

Com.  515.  Transportation  Rates  and  Business  (3)  Rate  making  and  rate  changes 
and  their  effects  on  business  location  and  development.  Prerequisite:  Com.  15. 
Lecture  3  hours.  Professor  R.  H.  Waters 

Com.  517.  International  Business  Practices  (3)  Practices  of  exporters  and  im- 
porters dealing  in  commodities  traded  in  world  markets  under  competition, 
monopoly,  or  governmental  control.  Prerequisite:  Com.  17.  Lecture  3  hours. 

Professor  W.  M.  Hench 

Com.  524.  Marketing  Policies  (3)  Major  problems  of  sales  planning,  organiza- 
tion, control,  and  supervision;  current  trends  in  merchandising  policies  of  manu- 
facturers; selection  and  training  of  salesmen,  preparation  of  selling  methods,  sales 
budgets  and  sales  quotas.  Prerequisite:  Com.  424.  Lecture  3  hours. 

Professor  J.  R.  Hilgert 

Com.  525.  Case  Studies  in  Insurance  (3)  An  analysis  of  management's  insurance 
problems,  such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance 
premiums  and  coverage  in  selected  industries,  etc.  Prerequisite:  Com.  25;  33  or 
34.  Lecture  3  hours.  Professor  R.  H.  Wherry 

Com.  530.  C.P.A.  Law  Review  (3)  Business  law  affecting  accounting;  impact  of 
state  and  federal  laws  affecting  accounting  and  business  practice;  review  of  cur- 
rent legislation.  Prerequisite:  Com.  430.  Lecture  3  hours.      Professor  S.  C.  Tanner 

Com.  536.  Problems  in  Sales  Management  (3)  Principles  of  sales  planning  and 
administration;  co-ordination  of  selling  with  advertising,  promotion,  production, 
and  accounting;  use  of  market  research  selling  costs  and  budgets.  Prerequisites: 
Com.  36,  Econ.  1.  Lecture  3  hours. 

Com.  548.  Accounting  Systems  (3)  Principles  of  system  design  including  prac- 
tical application  to  special  businesses,  such  as  financial  institutions,  department 
stores,  public  utilities,  etc.  Prerequisite:  Com.  442.  Lecture  3  hours. 

Professor  C.  J.  Rowland 

Com.  550.  Real  Estate  Problems  (3)  Analysis  of  current  real  estate  problems 
and  practices  for  the  broker,  the  business  man,  and  the  property  owner;  appraisal 
methods;  property  management;  housing,  and  the  legal,  financial,  economic,  and 
social  aspects  of  the  real  estate  field.  Prerequisite:  Com.  50.  Lecture  3  hours. 

Mr.  B.  B.  Lethbridge 

Com.  560.  Problems  of  Business  Location  (3)  The  economic  relationship  of 
such  factors  as  climate,  resources,  population,   transportation  and  markets,  and 
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the  location  of  enterprise.  Prerequisite:  Com.  60.  Lecture  3  hours. 

Professor  G.  F.  Mitch 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Com.  401.  Purchasing   (3)  Professor  F.  A.  Babione 

Com.  402.  Controllership   (3)  Professor  G.  A.  Tefft 

Com.  405.  Analysis  of  Financial  Statements    (3)  Professor  F.  H.  Cook 

Com.  410.  Bank  Management   (3)  Professor  D.  H.  McKinley 

Com.  415.  Regulation  of  Transport  Carriers    (3)  Professor  R.  H.  Waters 

Com.  417.  Foreign  Markets   (3)  Professor  W.  M.  Hench 

Com.  424.  Marketing  Research   (3)  Professor  J.  R.  Hilgert 

Com.  425.  Insurance  Agency  Management    (3)  Professor  R.  H.  Wherry 

Com.  428.  Retail  Advertising  and  Store  Promotion  (3) 

Professor  F.  A.  Babione 

Com.  430.  Advanced  Business  Law   (3)  Professor  S.  C.  Tanner 

Com.  442.  Advanced  Accounting    (3)  Professor  C.  J.  Rowland 

Com.  444.  Budgetary  Control   (3) 

Com.  448.  C.P.A.  Review  Course   (3)  Professor  C.  J.  Rowland 

Com.  450.  Housing  and  Community  Development   (3)  Mr.  B.  B.  Lethbridge 

Com.  460.  American  Industries   (3)  Professor  G.  F.  Mitch 


COMMERCIAL  CONSUMER  SERVICES 

Professor  Mary  Brown  Allgood,  M.S. 

Chairman  of  the  Division 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in 
force: 

C.  Con.  S.  403.     Theories  and  Techniques  for  Commercial  Demonstrators   (2) 

Professor  M.  B.  Allgood 

C.  Con.  S.  450.     Problems  in  Household  Equipment    (1-6) 

Professor  M.  B.  Allgood 


DAIRY   HUSBANDRY 

Professor  Donald  V.  Josephson,  M.S.,  Ph.D. 
Head  of  the  Department 

D.H.  501.     Butter  and  Cheese    (1-6)      The  manufacture  and  handling  of  butter 
and  cheese.  Prerequisites:  D.H.  10,  23,  Bact.  8,  Agr.  Biochem.  403. 

Professor  C.  D.  Dahle 

D.H.  502.     Condensed  Milk  and  Milk  Powder    (1-6)     The  condensing  and  drying 
of  milk.  Prerequisites:  D.H.   10,  26,  Bact.  8,  Agr.  Biochem.  403. 

Professor  F.  J.  Doan 
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D.H.  503.  Public  Milk  Problems  (1-6)  The  handling  of  milk  in  modern  plants. 
Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem.  403.  Professor  F.  J.  Doan 

D.H.  504.  Ice  Cream  Manufacture  (1-6)  The  manufacture  of  ice  cream,  ices, 
and  other  frozen  milk  products.  Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem. 
403.  Professor  C.  D.  Dahle 

D.H.  505.  Dairy  Plant  Economics  (1-6)  The  economic  factors  involved  in 
creamery  operation  and  management.  Prerequisites:   D.H.  7,   11. 

Professor  C.  D.  Dahle 

D.H.  506.  Dairy  Cattle  Breeding  (1-6)  The  improvement  of  dairy  cattle,  in- 
cluding methods  of  sire  evaluation,  systems  of  breeding,  and  the  development  of 
breeding  programs.  Prerequisite:  D.H.  30.  Professor  J.  O.  Almquist 

D.H.  507.  Dairy  Cattle  Management  (1-6)  The  management  of  dairy  cattle. 
Prerequisite:  D.H.  27.  Professor  A.  L.  Beam  and  Staff 

D.H.  508.  Dairy  Seminar  (1-6)  The  preparation  and  presentation  of  a  paper  on 
an  assigned  subject.  Professor  D.  V.  Josephson  and  Staff 

D.H.  509.  Testing  Dairy  Products  (1-6)  The  constituents  of  dairy  products. 
Prerequisites:  D.H.  10,  11,  Bact.  8,  Agr.  Biochem.  403.         Professor  W.  D.  Sivope 

D.H.  510.  Dairy  Cattle  Feeding  (1-6)  The  application  of  fundamental  research 
in  animal  nutrition  to  the  feeding  of  dairy  cattle.  Prerequisites:  D.H.  1,  29. 

Professors  A.  L.  Beam,  P.  S.  Williams 

D.H.  511.  Dairy  Cattle  Nutrition  (1-6)  The  nutritional  requirements  of  dairy 
cattle.  Prerequisites:  An.  Nutr.  401,  402.  Professor  C.  B.  Knodt  and  Staff 

D.H.  512.  Advanced  Studies  in  Milk  Secretion  (1-6)  The  physiology  of  milk 
secretion.  Prerequisite:  D.H.  427.  Professor  C.  B.  Knodt 

D.H,  513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection  and 
judging  of  dairy  cattle.  Prerequisites:  D.H.  1,  30. 

Professor  C.  B.  Knodt  and  Staff 

D.H.  514.  Advanced  Reproductive  and  Endocrine  Physiology  (2-3)  The  physi- 
ology of  reproduction  and  endocrine  physiology  of  mammals.  Prerequisites:  A.H. 
415,  D.H.  431.  Given  in  alternate  years.  Professor  J.  O.  Almquist 

D.H.  515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals  (1-6)  The 
reproduction  of  farm  animals.  Prerequisite:  D.H.  514. 

Professor  J.  O.  Almquist 

D.H.  516.     Artificial  Breeding  of   Farm   Animals    (1-6)      Prerequisite:    D.H.  431. 

Professor  J.  O.  Almquist 

D.H.  517.  Dairy  Husbandry  Literature  (1-6)  The  review  and  reporting  of  dairy 
literature.  Professor  D.  V.  Josephson  and  Staff 

D.H.  518.     Thesis    (1-15)  Professor  D.   V.  Josephson  and  Staff 
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D.H.  519.     Research  in  Dairy  Production    (1-15  per  semester) 

Professor  D.  V.  Josephson  and  Staff 

D.H.  520.     Research  in  Dairy  Manufacturing    (1-15  per  semester) 

Professor  D.  V.  Josephson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
D.H.  418.     Dairy  Survey    (1)  Professor  D.  V.  Josephson 

D.H.  421.     Dairy  Manufacturing  Problems    (1-6) 

Professors  C.  D.  Dahle,  F.  J.  Doan,  and  Staff 
D.H.  427.     Milk  Secretion    (3)  Professor  C.  B.  Knodt 

D.H.  428.     Dairy  Production  Problems   (1-3)  Professor  A.  L.  Beam  and  Staff 

D.H.  429.     Testing  Dairy  Products    (1-6)  Professor  W.  D.  Swope  and  Staff 

D.H.  430.     Technical  Control  of  Dairy  Products  (4)  Mr.  G.  H.  Watrous,  Jr. 

D.H.  431.     Physiology  of  Reproduction  in  Farm  Animals    (3) 

Professor  J.  O.  Almquist 


DRAMATICS 

Consult  Professor  Arthur  C.  Cloetingh,  M.A. 

Dram.  501.  Problems  of  Directing  (3-6)  Seminar  in  problems  of  production 
with  particular  stress  on  direction.  Students  will  direct  plays  under  staff  super- 
vision. Professor  R.  D.  Reifsneider 

Dram.  502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production  (3) 
Prerequisite:  Dram.  11.  Professor  A.  C.  Cloetingh 

Dram.  503.  Art  of  Dramatic  Lighting  (3)  Seminar  in  stage  lighting;  advanced 
study  in  the  theory  of  lighting  as  used  for  dramatic  effectiveness.  Practical  work 
required  of  each  student.  Prerequisite:  Dram.  12.  Professor  W.  S.  Smith 

Dram.  504.  Seminar  in  Styles  of  Acting  (3-6)  Practical  work  required  of  each 
student.  Professor  A.  C.  Cloetingh 

Dram.  506.  Evaluation  and  Appreciation  of  Modern  Dramatic  Entertainment 
(3)      Prerequisites:  Dram.  1,  61.  Professor  A.  C.  Cloetingh 

Dram.  507.  Seminar  in  Fundamental  Theories  of  Theater  and  Drama  (3-6) 
Prerequisite:  graduate  standing.  Recitation  3  hours.  Professor  A.  C.  Cloetingh 

Dram.  521.     Playwriting    (3-6)      Prerequisites:  Dram.  21,  421.  Recitation  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Dram.  403.     Advanced  Make-Up   (1)  Professor  W.  S.  Smith 

Dram.  411.     Technical  Production    (3) 
Dram.  412.     Dramatic  Design    (3)  Professor  Dorothy  Scott 
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Dram.  413.     Advanced  Stage  Lighting    (3) 

Dram.  421.     Advanced  Playwriting    (3)  Professor  W.  S.  Smith 

Dram.  431.     History  of  the  Theater    (3)  Professor  W.  S.  Smith 

Dram.  441.     Educational  Dramatics    (Children's  Entertainment)     (3) 

Dram.  442S.     Educational  Dramatics    (3) 

Dram.  443S.     Educational  Dramatics    (Advanced  Marionettes)     (3) 

Dram.  45 1.     Directing    (3)  Professor  R.  D.  Reifsneider 

Dram.  470.     Dramatics  in  the  Schools    (3)  Professor  W.  S.  Smith 

Dram.  480.    Radio  Drama    (3) 

Dram.  481.     Advanced  Radio  Drama    (3) 


ECONOMICS 

Professor  William  N.  Leonard,  A.M.,  Ph.D. 
Head  of  the  Department 

Econ.  500.  Economics  Seminar    (3-6)      Seminar  3  hours. 

Econ.  501.  Economics  Seminar    (3-6)      Seminar  3  hours. 

Econ.  502.  Valuation  of  Public  Utilities    (3) 

Econ.  503.  Prices  and  Profits   (3) 

Econ.  504.  Problems  of  Corporation  Finance    (3) 


Professor  F.  H.   Cook 


Professor  G.  L.  Leffler 


Econ.  505.     Transportation  Seminar   (3)      Prerequisite:  Com.  15.  Seminar  3  hours. 

Professor  R.  H.  Waters 


Econ.  507.  International  Economic  Relations    (3) 

Econ.  508.  Banking  Problems   (3) 

Econ.  509.  Taxation  Problems    (3) 

Econ.  510.  Demand  Analysis    (3) 


Professor  W.  M.  Hench 

Professor  D.  H.  McKinley 

Professor  R.  S.  Stout 


Econ.  511.     Economic  Bases  for  Control  of  Industrial  Disputes    (3)      Prerequi- 
sites: Econ    1  or  14,  15.  Lecture  3  hours.  Professor  E.  A.  Myers 


Econ.  512.     Wages   (3) 

Econ.  515.     Labor  Seminar    (3) 


Professor  D.  S.  Brown 
Professor  A.  H.  Reede 


Econ.  520.     Advanced    Economic   Statistics    (3)      Prerequisites:    6    credits   in    eco- 
nomics and  3  in  statistics.  Professor  R.  B.  Say  lor 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Econ.  400.     History  of  Economic  Thought    (3) 
Econ.  401.     Recent  Economic  Thought    (3) 
Econ.  402.    Advanced  Economic  Theory    (3) 
Econ.  403.     Advanced  Economic  Theory    (3) 
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Econ.  410.  Economics  of  Consumption    (3) 

Econ.  411.  Economics  of  Labor  Relations    (3) 

Econ.  412.  Economics  of  Collective  Bargaining   (3) 

Econ.  414.  Economics  of  Labor  Legislation    (3) 

Econ.  415.  Social  Insurance   (3) 

Econ.  416.  Management  of  Labor  Relations    (3) 

Econ.  417.  International  Commercial  Policies    (3) 

Econ.  418.  Elementary  Wage  Theory    (3) 

Econ.  419.  Case  Studies  in  Labor-Management  Relations    (3) 

Professor  A.  H 

Econ.  420.  Investments    (3) 

Econ.  421.  Central  Banking  Systems    (3) 

Econ.  422.  Investment  Banking    (3) 

Econ.  423.  Pennsylvania  Local  Finance   (3) 

Econ.  424.  Pennsylvania  State  Finance   (3) 

Econ.  425.  The  Money  Market   (3) 

Econ.  430.  National  Planning   (3) 

Econ.  435.  Problems  of  Federal  Finance   (3) 

Econ.  450.  The  Business  Cycle   (3) 

Econ.  490.  Economic  Statistics   (3) 


Professor  S.  Keyes 
Professor  E.  A.  Myers 
Professor  A.  S.  Luchek 
Professor  E.  A.  Myers 
Professor  A.  H.  Reede 
Professor  D.  S.  Brown 
Professor  W.  M.  Hench 
Professor  D.  S.  Brown 

Reede 

Professor  G.  F.  Mitch 

Professor  D.  H.  McKinley 

Professor  G.  L.  Leffler 

Professor  R.  S.  Stout 

Professor  R.  S.  Stout 

Professor  D.  H.  McKinley 

Professor  S.  Keyes 

Professor  R.  S.  Stout 

Professor  R.  B.  Say  lor 


EDUCATION 


Professor  P.  C.  Weaver,  M.Ed.,  Ph.D. 
Acting  Head  of  the  Department 

Ed.  501.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods  of 
educational  research;  criticism  of  studies  and  theses  in  education;  initiating  re- 
search projects;  summarizing  the  results  of  research.  Prerequisite:  Ed.  470  or 
Psy.  415.  Lecture  1  to  3  hours. 

Ed.  515.  Comparative  Education  (3)  International  approach  to  the  study  of  edu- 
cation; special  attention  to  England,  France,  Germany,  Italy,  Japan,  and  Russia; 
Latin-American  culture.  Prerequisite:   Psy.  14.  Lecture  3  hours. 

Professor  C.  D.  Champlin 

Ed.  517.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories.  Prerequisite:  graduate  ma- 
turity. Lecture  2  or  3  hours.  Professor  C.  D.  Champlin 

Ed.  522.  Production  of  Educational  Moving  Pictures  (1-3)  Nonlaboratory 
course  on  production  techniques  from  the  sponsor's  viewpoint;  script  writing; 
photography,  editing,  sound  recording.  Prerequisites:  Ed.  424,  487  (Unit  B)  . 
Conference  1   hour,  alternate  weeks  by  appointment.  Practicum  1  to  5  hours. 

Professor  A.  W.  VanderMeer 

Ed.  523.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction 
(1-3)      Organizing,  storing,   circulating,  and   maintaining  instructional   materials 
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in  an  instructional  materials  library.   Prerequisites:    Ed.   424,  585.  Conference   1 
hour,  alternate  weeks  by  appointment.  Practicum  1  to  5  hours. 

Professor  A.   W.   VanderMeer 

Ed.  524.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Ad- 
vanced detailed  analysis  of  mass  communication  media;  relationships  among  these 
and  educational  objectives,  individual  differences  in  learners,  and  ideas  to  be 
communicated.  Prerequisites:  Ed.  424,  585,  6  hours  of  educational  psychology. 
Lecture  3  hours.  Professor  A.  W.  VanderMeer 

Ed.  525.  Modern  Tendecies  in  Educational  Method  (2-3)  Study  of  science 
supporting  dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of 
modern  procedures;  understanding  of  learning;  substance  versus  plans.  Prerequi- 
site:  12  semester  hours  of  undergraduate  work  in  education. 

Professor  F.  A.  Butler 

Ed.  527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study 
of  existing  curricula,  instructional  practices,  educational  programs;  experimenta- 
tion in  curriculum  building  and  materials  construction.  Prerequisites:  Ed.  426 
and  teaching  experience,  Ed.  427  or  583,  Unit  P.  Lecture  1  to  4  hours. 

Ed.  532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  experience  in  teaching  and  18  credits  in  edu- 
cation, including  at  least  5  in  methods.  Lecture  3  hours.     Professor  F.  E.  Taylor 

Ed.  534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)  A 
laboratory  course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Pre- 
requisite: Ed.  432g  or  Psy.  550. 

Ed.  534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in 
special  classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite: 
Ed.  432g  or  534a. 

Ed.  535.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  significant 
researches  and  to  outline  procedures  and  materials  for  research;  reading  readi- 
ness, word  perception,  basic  reading  skills,  vocabulary  development.  Prerequisite: 
Ed.  432b  or  432c. 

Ed.  536.  Reading  Clinic  Research  (1-15)  Prerequisites:  Ed.  432b;  or  Ed.  432c, 
432g. 

Ed.  540.  Problems  of  Elementary  Education  (2-3)  A  problems  seminar  for  ex- 
perienced educators.  Prerequisite:  12  credits  in  education  and  psychology,  in- 
cluding 6  credits  in  elementary  education.  Professor  P.  W.  Bixby 

Ed.  541.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3)  Con- 
ferences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  elemen- 
tary education  and  teaching  experience.  Lecture  1  to  3  hours. 
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Ed.  546.     Elementary  School  Principal  as  Supervisor    (2-3) 

Professor  P.  W.  Bixby 

Ed.  548.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:  Ed.  31  or  teaching  experience.  Lecture  2  or  3  hours. 

Professor  P.  W.  Bixby 

Ed.  550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psychologi- 
cal, social,  and  economic  factors  influencing  secondary  education;  required  as 
basic  course  of  all  graduate  students  in  secondary  education.  Prerequisite:  Ed. 
450  or  secondary  school  teaching.  Professor  F.  A.  Butler 

Ed.  551.    Seminar  in  Contemporary  Issues  in  Secondary  Education    (2-9) 

Unit  A.  The  Secondary  School  Curriculum  (2-3)  Principles  and  philosophy  of 
curriculum  construction.  Each  student  works  out  an  individual  problem  in  the 
secondary  school  curriculum.  Prerequisites:  12  credits  in  education  and  psychol- 
ogy, and  teaching  experience.  Professor  J.  H.  Moyer 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3)  An- 
alysis and  application  of  outstanding  studies  in  secondary  education;  integration 
of  results  of  educational  research  with  public  school  procedures.  Prerequisites: 
12  credits  in  education  and  psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3)  Prob- 
lems in  the  reorganization  of  secondary  education,  with  particular  reference  to 
philosophy,  organization,  and  teaching  problems  of  the  junior  high  school.  Pre- 
requisites:  12  credits  in  education  and  psychology,  and  teaching  experience. 

Ed.  556.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of 
instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  proced- 
ures; methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three 
years'  teaching  experience.  Lecture  2  or  3  hours.  Professor  M.  J.  Wyland 

Ed.  561.  The  Community  College  and  Post-Secondary  School  Education  (2-3) 
The  philosophy,  organization,  and  character  of  school  programs  needed  to  meet 
the  educational  needs  of  individuals  who  desire  to  continue  their  education  on 
the  post-secondary  school  level.  Prerequisites:  Ed.  450,  480,  550;  Psy.  414  or  edu- 
cational experience.  Professor  P.  C.  Weaver 

Ed.  562.  The  Instructional  Program  in  Community  Colleges  and  Post-Second- 
ary Education  (2-3)  Course  offerings,  curricula,  instructional  materials  and 
procedures,  guidance,  extracurricular  activities,  student  personnel,  evaluation  of 
results,  and  faculty  qualifications.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  edu- 
cational experience.  Lecture  2  or  3  hours.  Professor  P.  C.  Weaver 

Ed.  563.  The  Professional  Education  of  Teachers  (3)  Development  and  pres- 
ent status  of  teacher  education;  objectives  and  standards;  selection  and  guidance 
of  students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in 
advanced  courses  in  education  and  a  course  in  educational  psychology.  Lecture 
3  hours. 
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Ed.  567.  Problems  in  Collegiate  Education  (2-3)  Relationships  between  higher 
education  and  educational  program  as  a  whole;  historical  developments  of  higher 
education;  functions  of  various  types  of  higher  institutions.  Prerequisite:  Psy.  14. 
Lecture  2  or  3  hours.  Professor  P.  C.  Weaver 

Ed.  568.  Problems  in  Collegiate  Education  (2-3)  Aims  and  objectives  of  higher 
institutions;  principles  and  current  trends  in  curriculum  construction;  general 
education;   selection  of  students;   guidance   and   personnel.   Prerequisite:    Psy.    14. 

Professor  P.  C.  Weaver 

Ed.  569.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  edu- 
cation. Prerequisite:  Ed.  567.  Lecture  1  to  6  hours.  Professor  P.  C.  Weaver 

Ed.  574.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  de- 
vices for  experimental  research  in  education  including  correlation  measures,  curve 
fitting,  and  the  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work  in 
education  including  Ed.  470  or  Psy.  415.  Lecture  2  to  4  hours. 

Ed.  575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of 
administrators,  supervisors,  and  others  responsible  for  improvement  of  instruction 
in  business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6 
credits  in  secondary  education.  Lecture  3  hours.  Professor  James  Gemmell 

Ed.  576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of  re- 
search in  business  education;  opportunity  to  compile  annotated  bibliographies 
on  current  problems;  analysis  and  evaluation  of  significant  research.  Lecture  3 
hours.  Professor  James  Gemmell 

Ed.  577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Educa- 
tion (3)  Application  of  evaluation  methods  to  current  literature  in  business 
education;  special  attention  to  research  studies.  Prerequisite:  Ed.  576.  Lecture  3 
hours.  Professor  James  Gemmell 

Ed.  578.  Seminar  in  Business  Education  (3)  Intended  for  graduate  students  pre- 
paring theses  or  final  documents,  or  for  those  working  on  special  studies  in  busi- 
ness education.  Prerequisite:  Ed.  577.  Lecture  3  hours. 

Professor  James  Gemmell 

Ed.  580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision,  meth- 
ods of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving 
instruction,  maintaining  teacher  morale,  stimulating  co-operative  work.  Prerequi- 
sites: Ed.  25,  31,  480,  or  teaching  experience.  Recitation  1  to  6  hours. 

Ed.  582.  Educational  Survey  Techniques  (2-3)  How  to  make  school  surveys; 
students  are  expected  to  make  a  survey  in  the  local  school  system  during  the 
following  year.  Professor  W.  S.  Vincent 

Ed.  583.     Problems  in  Administration  and  Supervision    (2-21) 

Unit  A.     The  Educational  Plant    (2)  Professor  W.  S.   Vincent 

Unit  B.     Public  Relations  for  School  Administrators    (2-3) 

Professor  W .  S.  Vincent 
Unit  C.     Public  School  Finance    (2-3)  Professor  W.  S.   Vincent 
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Unit  I.     Administration  of  Adult  Education  in  the  Public  Schools    (3) 

Professor  W.  S.  Vincent 

Unit  M.     Legal  Aspects  of  School  Administration    (3)        Professor  W.  S.  Vincent 

Unit  P.     The  Administration  of  Public  School  Education  for  Atypical  children 

(2)  Professor  M.  A.  Neuber 

Unit  £).     Dynamic  Factors  in  School  Administration    (2) 

Professor  W.  S.  Vincent 
Unit  R.    Public  School  Business  Administration    (2-3)        Professor  W.  S.  Vincent 

Ed.  585.  Curriculum  Construction  (2-3)  Principles  and  procedures  in  curricu- 
lum construction;  functions  of  administrator,  supervisor,  and  teacher  in  curricu- 
lum construction. 

Ed.  586.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learn- 
ing; improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18 
credits  in  education  and  3  years'  teaching  experience.  Lecture  2  or  3  hours. 

Ed.  587.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organiza- 
tion of  extracurricular  and  guidance  programs.  Prerequisite:  teaching  experience. 

Professor  M.  J.  Wyland 

Ed.  589.  The  Elementary  School  Principal  as  Administrator  (2-3)  The  duties 
of  the  elementary  school  principal  in  organizing  and  administering  his  school. 
Prerequisite:  Ed.  442.  Lecture  2  or  3  hours.  Professor  P.  W.  Bixby 

Ed.  590.  The  Philosophy  of  Education  (2-4)  Fundamental  principles;  scientific 
sanctions  of  progressive  instructional  practices  and  professional  experiences  as 
bases  for  formulation  of  the  educational  creed.  Prerequisite:  18  credits  in  edu- 
cation. Lecture  2  to  4  hours.  Professor  C.  D.  Champlin 

Ed.  594.  Seminar  in  Education  (1-6)  Conferences  and  discussions  designed  to 
meet  the  need  for  special  study  of  particular  fields  in  education.  Prerequisite: 
requirements  for  graduation  in  education. 

Ed.  595.  Educational  Research  (1-15)  An  inductive  research  from  primary 
sources  expected  to  maintain  standards  sufficiently  high  to  warrant  publication 
of  the  findings.  Prerequisite:  at  least  6  hours  of  graduate  study  in  education,  in- 
cluding some  work  in  statistics. 

Ed.  597S.  Workshop  in  Current  Educational  Problems  (1-6)  For  administra- 
tors, supervisors,  experienced  elementary  and  secondary  teachers,  guidance  work- 
ers; administrative,  supervisory,  and  instructional  problems  involved  in  an  emerg- 
ing educational  program.  Prerequisite:  12  credits  of  graduate  work  in  education. 
Lecture  1  to  6  hours.  Professor  M.  J.  Wyland 

Ed.  599.     Thesis    (1-15) 

In  addition  to  these-  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 
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Ed.  412,  412X.     History  of  Modern  European  Education    (3) 

Professor  C.  D.  Champlin 
Ed.  413,  413X.     History  of  Education  in  the  United  States   (2-3) 

Professor  C.  D.  Champlin 
Ed.  414.     History  of  Education   in   Pennsylvania    (2-3) 

Professor  C.  D.  Champlin 
Ed.  415S,  415X.     Modern  Tendencies  in  American  Education    (1-6) 
Ed.  416X.     Social  Education    (3) 

Ed.  421X.     Modern  Tendencies  in  Educational  Method    (2-3) 
Ed.  424,  424X.    Visual  and  Other  Sensory  Aids  for  Teachers   (1-3) 

Professor  A.  W.  VanderMeei 
Ed.  425S,  425X.     The  Scientific  DraEcnoN  of  Learning  Activities    (2-4) 
Ed.  426,  426X.     Education  of  Exceptional  Children    (2-3) 

Professor  M.  A.  Neuber 
Ed.  427.     Education  of  the  Mentally  Retarded   (2-3)  Professor  M.  A.  Neuber 

Ed.  428,  428X.     Units  A,  B,  C.  Adult  Education:  Organization,  Types,  and  Meth- 
ods  (1-3)  Professor  C.  D.  Champlin 
Ed.  429,  429X.     The  Gifted  Child   (1-3)  Professor  M.  A.  Neuber 
Ed.  431,  43 IX.     Principles  and  Methods  of  Teaching  Safety  Education    (3) 
Ed.  432b,  432bX.     The  Elementary  School  Reading  Program    (2-3) 
Ed.  432c,  432cX.    Reading  Problems  in  the  Secondary  School    (2-3) 
Ed.  432d,  432dX.     Special    Problems    in    the    Teaching    of    Elementary    School 

English   (2-3) 
Ed.  432eX.     Choral  Speaking   (3) 

Ed.  432f,  432fX.     Teaching  Secondary  School  English    (2-3) 
Ed.  432g,  432gX.    Reading  Disabilities   (2-3) 
Ed.  432h,  432hX.     Techniques  in  Remedial  Reading    (2-6) 
Ed.  433e.     Advanced  Theory  of  Kindergarten    (3) 
Ed.  433f,  433fX.    Teaching  Children's  Literature    (2-3) 
Ed.  433h,  433hX.     Problems  of  Elementary  School  Arithmetic    (2-3) 

Professor  M.  A.  Neuber 
Ed.  433n,  433nX.     Teaching  Social  Studies  in  the  Elementary  Grades   (2-3) 

Professor  F.  E.  Taylor 
Ed.  433w,  433wX.     Teaching  Social  Studies  in  the  High  School    (2-3) 

Professor  A.  W.  VanderMeer 
Ed.  433y,  433yX.    Teaching  Mathematics  in  the  Secondary  School    (3) 
Ed.  435X.     Education  for  Citizenship    (2-3)  Professor  C.  D.  Champlin 

Ed.  438,  438X.    Teaching  Science  in  Secondary  Schools    (2-3) 

Professor  G.  J.  Free 
Ed.  438e,  438eX.     Teaching  Science  in  the  Elementary  School    (1-3) 

Professor  G.  J.  Free 
Ed.  439,  439X.     Teaching  Traffic  Safety  and  Automobile  Operation    (1-3) 

Professor  A.  E.  Neyhart,  Mr.  Joseph  Intorre 
Ed.  441X.     Psychology  of  Elementary  School  Subjects    (2-3) 

Professor  P.  W.  Bixby 
Ed.  442,  442X.     Elementary  Education    (2-3)  Professor  P.   W.  Bixby 
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Ed.  448X.     Organization  of  the  Elementary   School  Curriculum    (2-3) 

Professor  P.  W.  Bixby 
Ed.  449aS.     Teaching  of  Conservation  of  Natural  Resources  in  the  Elementary 

School  (3)  Professor  G.  J.  Free 

Ed.  449bS.     Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary 

School   (3)  Professor  G.  J.  Free 

Ed.  450X.     Secondary  Education    (2-3)  Professor  F.  A.  Butler 

Ed.  45 IX.     Special  Problems  of  the  High  School  Teacher    (2-3) 
Ed.  453,  453X.     Educational  and  Vocational  Guidance    (2-3) 

Professor  M.  J.  Wyland 
Ed.  454,  454X.     Extracurricular  Activities  in  the  Junior  and  Senior  High  School 

(2-3)  Professor  J.  H.  Moyer 

Ed.  456,  456X.     Principles  and  Problems  in  Business  Education    (1-3) 

Professor  James  Gemmell 
Ed.  459,  459X.     Improvement  of  Instruction  in  Business  Skill  Subjects    (1-3) 

Professor  James  Gemmell 
Ed.  460.     Curricula  in   Business  Education    (3)  Professor  James  Gemmell 

Ed.  461.     Improvement  of  Instruction  in  Basic  Business  Subjects    (3) 

Professor  James  Gemmell 
Ed.  462.  Teaching  Shorthand  and  Typewriting  (3)  Professor  James  Gemmell 
Ed.  463.     Bookkeeping  for  Teachers    (3)  Professor  James  Gemmell 

Ed.  466.     Teaching  of  Office  Practice    (3)  Professor  James  Gemmell 

Ed.  467.     Teaching  of  Shorthand    (2-3)  Professor  James  Gemmell 

Ed.  468.     Teaching  of  Typewriting    (2-3)  Professor  James  Gemmell 

*Ed.  470,  470X.     Educational  Measurements    (2-3) 
Ed.  474,  474X.     Teaching  of  Occupations   (2-3) 

Ed.  480,  480X.     Educational  Administration    (2-3)  Professor  W.  S.  Vincent 

Ed.  482X.     Supervision  and  Improvement  of  Instruction    (2-3) 
Ed.  485X.     Curriculum  Construction    (2-3) 
Ed.  487,  487X.     Problems  in  Visual  and  Other  Sensory  Aids  in  Education    (1-9) 

Unit  A    (1-3),  Unit  B    (1-2),  Unit  C    (1-2),  Unit  D    (1-2) 

Professor  A.  W.  VanderMeer 
Ed.  490X.     Philosophy  of  Education    (3)  Professor  C.  D.  Champlin 

Ed.  493,  493X.     Character  Education  and  Guidance    (2-3) 

Professor  C.  D.  Champlin 
Ed.  494.     Religious  Education    (2-3) 
Ed.  497S,  497X.     Workshop  in  Selected  Studies  in  the  Field  of  Elementary  and 

Secondary  Education    (1-6)  Professor  M.  J.  Wyland  and  Staff 

Ed.  499,  499X.     Problems  of  Special  Education    (3)  Professor  M.  A.  Neuber 

ELECTRICAL   ENGINEERING 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department 

E.E.  520.     Seminar    (1)      Required  of  all  graduate  students  in  electrical  engineer- 

*  No  credit  if  credit  has  been  received   for  Ed.   70. 
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ing.  Conferences,  reading,  and  presentation  of  technical  papers. 

E.E.  521a,b,c,d.  Alternating-Curri.ni  Theory  (2-12)  Special  problems  in  alter- 
nating-current theory  and  the  application  of  these  problems  to  alternating-cur- 
rent circuits  or  machinery  at  any  frequencies.  Lecture  and  investigations  2  to 
12  hours. 

E.E.  522.  Power  Generation  (3)  Problems  of  the  generating  station  in  the  elec- 
trical power  system  including  economic  and  technical  considerations  of  station 
location,  operation,  and  control;  selection  and  layout  of  equipment.  Lecture  3 
hours.  Professor  A.  P.  Powell 

E.E.  523.  Transients  in  Linear  System  (3)  Transient  response  of  linear  electric 
circuits  and  electromechanical  systems  including  the  application  of  operational 
methods  of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite: 
E.E.  423.  Lecture  3  hours.  Professor  C.  B.  Holt 

E.E.  524.  Engineering  Electronics  (3)  Special  problems  dealing  with  the  design 
and  application  of  electronic  devices  and  systems;  emphasis  upon  individual  proj- 
ects closely  related  to  other  phases  of  the  student's  graduate  program.  Lecture  2 
hours,  practicum  3  hours.  Professor  E.  B.  Stavely 

E.E.  525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under 
unbalanced  conditions  of  operation  including  the  effects  of  rotating  machines 
upon  the  distribution  and  transmission  system  performance;  characteristics  of 
phase  converters  and  single-phase  operation  of  polyphase  systems.  Prerequisite: 
E.E.  425.  Lecture  3  hours.  Professor  C.  B.  Holt 

E.E.  526a,b.  Electric  Illumination  (3-6)  Problems  in  photometry;  methods  of 
evaluating  illumination  in  terms  of  safety  and  seeing  value;  development  of  im- 
proved methods  for  illumination  calculations. 

E.E.  527.  Electrical  Design  Engineering  (3)  Special  problems  in  the  design  of 
alternating  and  direct-current  apparatus.  Lecture  and  design  3  hours. 

E.E.  528.  Servomechanisms  (3)  An  advanced  treatment  of  the  transient  and 
steady-state  behavior  of  closed-cycle  control  systems  with  special  attention  to 
stability  and  the  design  of  stabilizing  controllers.  Prerequisite:  E.E.  428. 

Professor  H.  I.  Tarpley 

E.E.  529a,b.  Precision  Measurements  (3-6)  Advanced  measurements  in  electricity 
and  magnetism,  usually  involving  the  development  of  laboratory  techniques  ap- 
plicable to  specific  research  problems;  development  of  special  measuring  devices. 

E.E.  530.  Audio  Frequency  Engineering  (3)  Electrical  systems  and  equipment 
used  in  production,  recording,  amplification,  transmission,  and  measurement  of 
sound.  Prerequisite:  E.E.  11  or  13.  Professor  F.  T.  Hall,  Jr. 

E.E.  531a,b,c.  Radio  Frequency  Engineering  (3-9)  Radio  frequency  equipment, 
measurements,  and  systems;  amplifiers,  modulators,  demodulators,  transmitters, 
receivers,  transmission  lines,  antennae,  and  radiators.  Prerequisite:   E.E.  431. 

Professor  F.  T.  Hall,  Jr. 
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E.E.  532.  Ultra-High-Frequency  Engineering  (4)  Theory  of  transmission  lines, 
wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prerequisite:  E.E. 
432.  Lecture  3  hours,  practicum  3  hours.  Professor  F.  T.  Hall,  Jr. 

E.E.  533.  Automatic  Control  Systems  (2-3)  Automatic  control  as  applied  to  rail- 
way and  industrial  motors;  telemetering  and  automatic  control  of  electrical,  me- 
chanical, thermal,  and  chemical  quantities.  Investigation  of  existing  methods  and 
design  of  equivalent  systems.  Much  of  the  course  may  be  adapted  to  the  needs  of 
special  interests.  Prerequisite:  E.E.  4.  Professor  P.  X.  Rice 

E.E.  535.  Engineering  Analysis  (3)  The  engineering  applications  of  functions  of 
a  complex  variable,  including  conformal  mapping  methods  for  plotting  potential 
fields,  the  Laplace  transform  method  for  analyzing  circuit  problems,  analysis  of 
stability  of  servomechanisms.  Prerequisite:  E.E.  435.  Lecture  3  hours. 

Professor  Norman  Davids 

E.E.  538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions  for 
antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite:  E.E.  438. 
Lecture  3  hours.  Professor  D.  Van  Meter 

E.E.  550.  Communication  Networks  (3)  Methods  of  filter  design  using  lattice 
networks;  the  effects  of  dissipation  on  the  characteristics  of  filter  networks;  transient 
response  of  networks  and  the  design  of  equalizers.  Prerequisite:  E.E.  450.  Lecture 
3  hours.  Professor  H.  I.  Tarpley 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under  the 
restrictions  in  force: 

E.E.  421a,b,c,d.    Electrical  Engineering  Problems    (2-12) 

E.E.  423.  Transient  Phenomena  (3)  Professor  C.  B.  Holt 

E.E.  424.  Engineering  Electronics  (3)       Mr.  W.  R.  Smith,  Professor  P.  E.  Shields 

E.E.  425.  Symmetrical  Components  (3)  Professor  C.  B.  Holt 

E.E.  428.  Servomechanisms   (3)  Professor  H.  I.  Tarpley 

E.E.  431.  Vacuum-Tube  Circuits  (3)  Professor  D.  Van  Meter 

E.E.  432.  Ultra-High-Frequency  Techniques  (3)                  Professor  F.  T.  Hall,  Jr. 

E.E.  434.  Industrial  Electronics  (3)  Professor  E.  B.  Stavely 

E.E.  435.  Engineering  Analysis    (3)  Professor  H.  I.  Tarpley 

E.E.  438.  Electricity  and  Magnetism    (3) 

E.E.  450.  Electrical  Network  Theory   (3)  Professor  H.  I.  Tarpley 

E.E.  460.  High-Voltage  Engineering  (3)  Professor  R.  E.  Armington 
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Consult  Dean  H.  P.  Hammond,  C.E.,  D.Eng.,  LL.D. 

The  following  course  may  be  taken  for  graduate  credit  under  the  restrictions  in  force: 
Eng.  400.     Production  Engineering    (3) 


ENGINEERING     MECHANICS 73 

ENGINEERING   EXPERIMENT   STATION 

Professor  F.  George  Hechler,  M.E. 
Director 

Eng.  Exp.  Sta.  501.  Fuel  Injection  and  Combustion  in  Diesel  Engines  (2-6)  Char- 
acteristics and  efficiency  of  various  injection  systems.  Lecture  3  hours. 

Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  502.  Diesel  Engine  Research  (3-15  per  semester)  An  original  in- 
vestigation dealing  with  the  design,  construction,  operation,  or  application  of  Diesel 
engines.  Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  504.  Fuel  Spray  Laboratory  (2)  A  laboratory  study  of  fuel  injec- 
tion for  the  Diesel  engine.  Professor  R.  L.  Stanley 

Eng.  Exp.  Sta.  505.  Transient  Elastic  Phenomena  (2-3)  The  analysis,  mainly  by 
graphical  methods,  of  transient  phenomena  in  the  flow  of  fluids  in  pipes  with 
particular  attention  to  the  phenomena  of  injection  in  Diesel  engines;  water-hammer 
in  hydraulic  conduits;  oscillations  in  the  intake  and  exhaust  pipes  of  engines  and 
compressors;  surges  in  mechanical  springs;  surges  in  electric  circuits.  Lecture  2  or 
3  hours.  Professor  K.  J.  Dejuhasz 

Eng.  Exp.  Sta.  506.  Research  in  Transient  Elastic  Phenomena  (3-15  per  semester) 
Laboratory  research  in  the  fields  described  under  Eng  Exp.  Sta.  505. 

Professor  K.  J.  Dejuhasz 

Eng.  Exp.  Sta.  507.  Scavenging  of  Two-Stroke  Cycle  Engines  (3)  Design  of  ports, 
valves,  blowers,  intake  and  exhaust  manifolds  for  proper  scavenging  and  charging 
of  engines,  particularly  two-stroke  cycle  Diesel  engines;  experimental  technique  in 
evaluating  scavenging.  Prerequisite:  M.E.  107  or  413.  Lecture  3  hours. 

Professor  P.  H.  Schweitzer 

Eng.  Exp.  Sta.  508.  Fuel  Feeding  Devices  for  Internal  Combustion  Engines  (3) 
Carburetors  and  injection  equipment  for  Otto  and  Diesel  engines  and  for  liquid- 
fuel  turbines,  including  the  required  control  devices.  Lecture  3  hours. 

Professor  W.  E.  Meyer 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under  the 

restrictions  in  force: 
Eng.  Exp.  Sta.  401.     Theory  of  Engineering  Instruments  (2-3) 

Professor  K.  J.  Dejuhasz 


ENGINEERING   MECHANICS 

Professor  John  A.  Sauer,  M.S.,  Ph.D. 
Head  of  the  Department 

Mchs.  500.     Advanced  Mechanics  of  Materials  (3-6)      Strain  energy  methods;  spec- 
ial problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations; 
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thick-walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure 
vessels;  bending  of  thin  plates;  buckling  of  bars  and  plates.  Prerequisite:  Mchs.  13. 

Professors  J.  Marin,  D.  E.  Harden  bergh 

Mchs.  504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimen- 
sions; problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to 
machine  and  structural  design.  Prerequisite:   Mchs.   13.  Professor  J.  Marin 

Mchs.  506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress  de- 
termination including  photoelasticity,  stress  coat  and  electric  strain  gauge  tech- 
niques; stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Prere- 
quisite: Mchs.  13.  Lecture  2  hours,  practicum  2  hours.  Professor  J.  Marin 

Mchs.  507.  Theory  of  Elasticity  and  Applications  (3-6)  General  equations  of 
stress  and  strain;  applications  to  beams,  curved  members,  rotating  discs,  thick  cylin- 
ders, torsion  members,  plates,  and  other  structural  and  machine  parts.  Prerequisite: 
Mchs.  13.  Lecture  3  to  6  hours.  Professor  J.  A.  Sauer 

Mchs.  508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slen- 
der and  short  members;  buckling  of  I-beams;  stability  of  thin-walled  constructions; 
thin-walled  cylinders  subjected  to  internal  pressures;  applications  to  structural  parts 
including  aircraft  members.  Prerequisites:  Mchs.  12,  13. 

Mchs.  509.  Theory  of  Plates  and  Shells  (3)  Bending  of  circular  and  rectangular 
plates;  buckling  of  plates;  plates  on  elastic  foundations;  deformation  of  shells  with- 
out bending;  applications  to  engineering  problems.  Prerequisite:  Mchs.  13. 

Mchs.  512.     History    of    Mechanics    of    Materials     (2)      Prerequisite:    Mchs.    13. 

Mchs.  513.     Thesis   (1-9) 

Mchs.  514.  Engineering  Mechanics  Seminar  (I  per  semester)  Current  literature 
and  special  problems  in  engineering  mechanics.  Professor  P.  K.  Roos 

Mchs.  515.  Research  in  Engineering  Mechanics  (1-15  per  semester)  Investigation 
of  a  theoretical  or  experimental  project  in  engineering  mechanics. 

Mchs.  520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies: 
Newtonian  equations  in  moving  co-ordinate  systems;  LaGrange's  and  Hamilton's 
equations  of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
Mchs.  12,  Math.  84  or  431.  Professor  J.  A.  Sauer 

Mchs.  522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems: 
damping  phenomena;  forced  vibrations;  analogy  between  mechanical  and  electrical 
vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings, 
beams,  membranes,  and  plates.  Prerequisites:  Mchs.  13,  Math.  84  or  431. 

Professors  J.  A.  Sauer,  R.  K.  Vierck 

Mchs.  523.  Vibration  Problems  in  Engineering  (3)  Application  of  vibration 
theory  to  problems  of  suspension;  vibration  isolation  in  machines,  ships,  and  auto- 
mobiles; torsional  oscillation  of  crankshafts;  vibrations  of  bridges,  turbine  blades, 
propeller  blades;  self-induced  vibrations;  nonlinear  vibrational  systems  and  appli- 
cations. Prerequisite:  Mchs.  522. 
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Mchs.  530.  Mechanical  Properties  of  Materials  and  Desicn  (3)  True  stress- 
strain  relations  in  tension;  plastic  stress-strain  equations  for  combined  stresses; 
theories  of  failure  for  static  and  fatigue  stresses;  impact  loads;  creep  of  metals; 
applications  to  structural  and  machine  design.  Prerequisite:  Mchs.  14. 

Professor  J.  Marin 

Mens.  531.  Theory  of  Plasticity  and  Applications  (3)  Theory  of  plasticity  in- 
cluding plastic  torsion  and  bending  of  bars;  thick-walled  cylinders  and  rotating 
discs;  buckling  of  bars  and  residual  stresses;  mechanics  of  creep.  Prerequisite: 
Mchs.  504  or  507.  Professor  J.  Marin 

Mens.  533.  Determination  of  Mechanical  Properties  (3)  Experiments  in  fatigue, 
creep,  impact,  and  combined  stresses;  true  stress-strain  diagrams.  Lecture  1  hour, 
practicum  6  hours.  Professors  P.  K.  Roos,  P.  B.  Kapp 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under  the 

restrictions  in  force: 
Mchs.  400.     Advanced  Strength  of  Materials  (3) 

Professors  J.  Marin,  D.  E.  Hardenbergh 
Mchs.  401.     Elements  of  Vibrations   (3)  Professors  R.  K.  Vierck,  J.  A.  Saucr 

Mens.  402.     Applied  and  Experimental  Stress  Analysis   (3)  Professor  J.  Marin 

Mens.  403.     Mechanical  Properties  of  Materials  and  Design    (3) 

Professors  J.  Marin,  j.  W.  Breneman 
Mchs.  404.    Research  in  Engineering  Mechanics   (1-6) 


ENGLISH    COMPOSITION 

Professor  Theodore  J.  Gates,  M.A. 

Head  of  the  Department 

Engl.  Comp.  502.     Ancient  and  Medieval  Rhetoric  and  Poetic  (3)      Rhetorical  and 
poetic  doctrine  of  ancient  and  medieval  times.  Recitation  3  hours. 

Professor  F.  B.  Krauss 

Engl.   Comp.  504.     Renaissance   and   Modern    Rhetoric    (3)      The  rhetorical   and 
poetic  doctrine  of  Renaissance  and  modern  times.  Recitation  3  hours. 

Professor  J.  J.  Rubin 

Engl.  Comp.  510.     Prose  Style    (3)      The  development  of  English  prose  style  from 
the  Elizabethan  age  to  Dryden.  Recitation  3  hours.  Professor  J.  C.  Major 

Engl.  Comp.  511.     Modern  Prose  Style    (3)      English  prose  style  from  1700  to  the 
present.  A  continuation  of  Engl.  Comp.  510.  Recitation  3  hours. 

Professor  J.  C.  Major 

Engl.  Comp.  529.     Historical  English  Grammar    (3)      The  evolution  of  the  gram- 
matical system  of  English.  Recitation  3  hours.  Professor  L.  F.  Peck 

Engl.  Comp.  530.     Rhetorical  Techniques  (3)      Studies  in  the  techniques  of  special 
types  of  writing,  such  as  humor,  satire,  and  propaganda.  Prerequisites:  12  credits 


76 THE    PENNSYLVANIA     STATE     COLLEGE 

in  English  or  American  literature  and  12  credits  in  English  composition.  Recitation 
3  hours.  Professor  H.  F.  Graves 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under  the 

restrictions  in  force: 
Engl.  Comp.  404.     Public  Opinion  and  Written  Persuasion    (3) 

Professor  H.  F.  Graves 
Engl.  Comp.  410a,b,cS.     Survey  of  English   Composition    (1-3) 
Engl.  Comp.  411a,b,cS.     Spoken  and  Written  English    (1-3) 
Engl.  Comp.  418.     The  Writing  of  Literary  Criticism  (3)  Professor  J.  J.  Rubin 


ENGLISH    LITERATURE 

Professor  Brice  Harris,  M.A.,  Ph.D. 
Head  of  the  Department 

Engl.  Lit.  501.  Materials  and  Methods  of  Research  for  English  Literature  (3) 
The  bibliography  of  literary  history  and  criticism;  methods  of  editing  and  anno- 
tating texts;  the  form  and  materials  of  dissertations.  Required  of  all  graduate  stu- 
dents with  an  English  literature  major.  Professor  C.  O.  Ridenour 

Engl.  Lit.  505.     The  American  Short  Story    (3)      Lecture  3  hours. 

Professor  W.  L.  Werner 

Engl.  Lit.  506.     History  of  American  Poetry    (3)      Lecture  3  hours. 

Professor  W.  L.  Werner 

Engl.  Lit.  507.  Research  Problems  in  English  (1-6)  The  methods  of  research  in 
English,  the  problems  of  bibliography,  and  the  method  of  evaluating  sources  and 
materials.  Lecture  1  to  6  hours. 

Engl.  Lit.  508.  Beowulf  (3)  A  reading  of  the  text  and  a  study  of  the  prominent 
literary  problems  and  relationships.  Prerequisite:  Engl.  Lit.  31.  Lecture  3  hours. 

Professor  D.  S.  Mead 

Engl.  Lit.  509.  Nondramatic  Writers  of  the  Elizabethan  Period:  The  Prose 
Writers  (3)  Professor  D.  S.  Mead 

Engl.  Lit.  510.     Nondramatic  Writers  of  the  Elizabethan  Period:  The  Poets  (3) 

Professor  A.  P.  Locklin 

Engl.  Lit.  511.     Elizabethan  Drama  (3)      Lecture  3  hours.      Professor  Brice  Harris 

Engl.  Lit.  512,  History  of  the  American  Novel  (3)  Lectures  and  reports.  Lec- 
ture 3  hours.  Professor  W.  L.  Werner 

Engl.  Lit.  513.  American  Essays  (3)  Lectures  and  reports  on  a  special  group  of 
essayists.  Lecture  3  hours.  Professor  W.  L.  Werner 

Engl.  Lit.  514.  Shakespeare  (3)  Special  problems  in  the  works  of  Shakespeare. 
Lecture  3  hours.  Professor  T.  D.  Bowman 
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Engl.  Lit.  515.  The  Age  of  Swift  (3)  Special  studies  varying  from  year  to  year. 
Lecture  3  hours.  Professor  Brice  Harris 

Engl.  Lit.  516.  The  Age  of  Johnson  (3)  The  work  of  Johnson  and  his  circle. 
Lecture  3  hours.  Professor  D.  S.  Mead 

Engl.  Lit.  517.     Byron,  Shelley,  and  Keats   (3)  Professor  C.  O.  Ridenour 

Engl.  Lit.  518.  Pre-Romantic  Writers  (3)  Development  of  Romantic  ideas  in 
the  18th  century.  Professor  C.  O.  Ridenour 

Engl.  Lit.  519.     Wordsworth,  Coleridge,  Southey,  and  Scott   (3) 

Professor  C.  O.  Ridenour 

Engl.  Lit.  520.     Prose  Writers  of  the  Romantic  Period  (3) 

Professor  C.  O.  Ridenour 

Engl.  Lit.  531.  Old  English  (3)  Old  English  language  and  literature  with  lec- 
tures on  Old  English  and  Germanic  philology.  Professor  D.  S.  Mead 

Engl.  Lit.  532.  Middle  English  (3)  Middle  English  language  and  literature  with 
lectures  on  the  development  of  Old  English  through  Middle  English  to  modern 
times.  Professor  D.  S.  Mead 

Engl.  Lit.  533.  Literary  Criticism  (3)  An  historical  survey  of  the  principles  of 
literary  criticism. 

Engl.  Lit.  540.  Chaucer  (3)  Analysis  of  Chaucer's  poetry  in  the  light  of  its  back- 
ground, sources,  and  subsequent  influences.  Professor  D.  S.  Mead 

Engl.  Lit.  543.  Cavalier  and  Anglican  (3)  The  poetry  and  prose  of  the  middle 
years  of  the  17th  century  from  the  death  of  Shakespeare  to  1660. 

Professor  D.  S.  Mead 

Engl.  Lit.  544.  Restoration  Literature  (3)  Selected  studies  in  the  writers  in  Eng- 
land between  1650  and  1700.  Professor  Brice  Harris 

Engl.  Lit.  545.     The  Pre-Raphaelites   (3)  Professor  Mason  Long 

Engl.  Lit.  546.     Tennyson  and  Browning  (3)  Professor  Mason  Long 

Engl.  Lit.  547.     Carlyle,  Ruskin,  and  Arnold   (3)  Professor  Mason  Long 

Engl.  Lit.  550.     Selected  Studies  in  the  British  Novel  to  1840  (3) 

Professor  T.  D.  Bowman 

Engl.  Lit.  551.     Selected  Studies  in  the  British  Novel  from  1840  to  the  Present 
(3)  Professor  A.  B.  Sutherland 

Engl.  Lit.  580.     Pre-Shakespearean  Drama   (3)  Professor  Brice  Harris 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under  the 

restrictions  in  force: 
Engl.  Lit.  400.     Teachers'  Course  in  Literature  (3)  Professor  D.  K.  Merrill 
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Engl.  Lit.  401.     Main  Currents  in  American  Literature  (3)   Professor  D.  K.  Merrill 
Engl.  Lit.  423.     Forms  and  Movements  of  British  Literature  (3) 

Professor  C.  O.  Ridenour 
Engl.  Lit.  439a,b,cS.     Our  Contemporaries  (3) 
Engl.  Lit.  440a,b,cS.     Masters  of  Literature   (1-3) 
Engl.  Lit.  441a,b,cS.     Masters  of  English  Literature  (1-3) 
Engl.  Lit.  460.    Literary  Biography  (3) 
Engl.  Lit.  464.     Spenser  (3) 
Engl.  Lit.  466.     Milton    (3) 

Engl.  Lit.  475a,b,cS.     World  Literature  in  English  (3-9) 
Engl.  Lit.  484.     American  Drama   (3) 
Engl.  Lit.  485.     Scandinavian  Drama   (3) 
Engl.  Lit.  486.     Later  British  and  Irish  Dramatists  (3) 
Engl.  Lit.  487.     Modern  Continental  Drama  (3) 
Engl.  Lit.  489a,b,cS.     Composite  Course  in  Drama   (3-9) 
Engl.  Lit.  489dS.     Contemporary  Drama  (3) 
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ENTOMOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 

Head  of  the  Department  of  Zoology  and  Entomology 

Ent.  500.  Insect  Histology  (5)  The  microscopic  structure  of  insect  tissues  and 
organs.  Prerequisites:   Ent.  405,  Zool.  31.  Lecture  2  hours,  practicum  7y2  hours. 

Professor  G.  B.  Newman 

Ent.  505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  the 
external  or  internal  morphology  of  insects.  Prerequisite:  Ent.  500.  Practicum  9 
hours. 


Ent.  506.  Immature  Insects  (2)  The  morphology  and  taxonomy  of  the  immature 
stages  of  insects.  Prerequisites:  Ent.  403,  405.  Practicum  6  hours. 

Professor  S.  W.  Frost 

Ent.  508.  The  Biological  Control  of  Insects  (2)  The  artificial  use  of  bacteria, 
fungous  diseases,  and  animals  in  the  control  of  injurious  insects;  methods  and 
equipment  for  rearing  parasites  and  predators  on  a  large  scale.  Prerequisites:  Ent.  6, 
8,  407.  Lecture  2  hours.  Professor  S.  W.  Frost 

Ent.  509.  Entomological  Technique  (2)  For  advanced  students  dealing  with 
special  methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  im- 
mature stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Pre- 
requisite: Ent.  6.  Lecture  2  hours.  Professor  S.  W.  Frost 

Ent.  514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy  of 
the  various  orders  of  insects  selected  to  meet  the  needs  of  the  individual  student. 
Prerequisites:  Ent.  403,  405.  Practicum  3  to  45  hours  per  semester. 
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Ent.  528.     Insect  Physiology    (3)      The  normal  functions  of  the  insect  body.  Pre- 
requisites: Ent.  405,  Zool.  41.  Lecture  3  hours.  Professor  L.  E.  Dills 

Ent.  534.     Insect  Embryology   (2)      The  origin  and  development  of  the  tissues  and 
organs  of  insects.  Prerequisite:  Ent.  500.  Lecture  2  hours.    Professor  G.  B.  Newman 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Ent.  401.     Medical  and  Veterinary  Entomology    (3)  Professor  H.  W.  Frings 

Ent.  403.     Systematic  Entomology   (3) 
Ent.  405.     Insect  Morphology  (3) 

Ent.  407.     Insect  Ecology   (3)  Professor  S.  W.  Frost 

Ent.  413.     Entomology  Seminar    (1  per  semester)  Professor  S.  IV.  Frost 

Ent.  429.     Principles  of  Insect  Control    (2)  Professor  S.  W.  Frost 


FAMILY   ECONOMICS   AND    HOME    MANAGEMENT 

Professor  Delpha  E.  Wiesendanger,  M.S. 

Acting  Head,  of  the  Department  of  Home  Management,  Housing,  and  Art 

H.  Mgmt.  515,  515X.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating, 
and  presenting  data  concerning  household  commodities.  Intended  for  those  who 
teach  home  economics  in  high  schools  or  colleges  or  who  have  charge  of  adult 
classes  in  this  field.  Professor  R.  R.  Honey 

H.  Mgmt.  524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of 
the  present-day  family;  special  emphasis  on  factors  in  household  production,  use 
of  money  income,  and  standards  of  living.  Prerequisites:  H.  Mgmt.  439,  Econ.  14. 
Lecture  3  hours.  Professor  R.  R.  Honey 

H.  Mgmt.  528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives  and 
techniques  in  the  organization,  supervision,  and  teaching  of  the  home  management 
house  experience.  Prerequisite:  H.  Mgmt.  439.  Recitation  2  or  3  hours. 

H.  Mgmt.  543.  Home  Management  in  Relation  to  Family  Living  (3)  Ways  in 
which  families  manage;  an  opportunity  to  work  with  families  in  the  solution  of 
their  management  problems  as  a  means  of  helping  the  student  clarify  her  thinking 
in  relation  to  the  entire  field  of  family  management.  Prerequisite:  6  credits  of  home 
management  or  family  economics  courses  in  home  economics. 

Professor  D.  E.  Wiesendanger 

H.  Mgmt.  544.  Special  Problems  in  House  Management  (3)  Specific  manage- 
ment problems,  such  as  social,  financial,  and  material,  including  the  development 
of  college  level  teaching  aids.  Prerequisite:  6  credits  of  home  management  or 
family  economics  courses  in  home  economics.  Professor  D.  E.  Wiesendanger 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
H.  Mgmt.  439,  439X.     Home  Management    (2)  Professor  M.  E.  Starr 
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H.  Mgmt.  442.    Resident  Experience  in  Home  Management  (3)     Room  and  board 
will  be  charged  at  regular  rates.  Professor  M.  E.  Starr 

H.  Mgmt.  445.     Home  Management  Experience   (3)  Professor  M.  E.  Starr 

H.  Mgmt.  477.     Family  Management    (3) 


FOODS,  NUTRITION,  AND   HEALTH 

Professor  Mary  L.  Dodds,  M.S.,  Ph.D. 
Acting  Head  of  the  Department 

Fd.  Ntr.  520.  Readings  in  Foods  (3)  Readings  and  discussion  of  selected  food 
problems. 

Fd.  Ntr.  521.  Seminar  in  Foods  (1-6)  Discussion  and  reports  on  current  research 
in  the  foods  field.  Prerequisite  or  concurrent:  Fd.  Ntr.  520. 

Fd.  Ntr.  522.  Individual  Food  Problems  (2-6)  Intensive  study  of  specific  problems 
in  food  preparation.  Prerequisite:  Fd.  Ntr.  420.  Conference  1  hour,  practicum  5 
hours. 

Fd.  Ntr.  523.  Economic  and  Nutritional  Phases  of  Menu  Planning  (2-4)  Food 
expenditures  in  relation  to  nutritional  value  and  income.  Prerequisites:  Fd.  Ntr. 
450,  Econ.  14. 

Fd.  Ntr.  550.  Readings  in  Nutrition  (3)  Readings  and  reports  of  selected  topics 
in  nutrition.  Prerequisite:  Fd.  Ntr.  450.  Recitation  3  hours. 

Fd.  Ntr.  551.  Nutrition  Seminar  (3-6)  Selected  topics  and  recent  advances  in 
nutrition.  Prerequisite:  Fd.  Ntr.  450.  Recitation  3  to  6  hours. 

Fd.  Ntr.  552.  Diet  in  Diseases  (3)  Reports  and  discussions  of  the  problems  of 
adaptation  of  diet  to  disorders  of  nutrition.  Prerequisites:  Fd.  Ntr.  450.  Lecture 
3  hours. 

Fd.  Ntr.  553.  Nutrition  of  Children  (3)  The  nutritional  needs  of  the  normal 
child  during  prenatal  life,  infancy,  and  childhood.  Prerequisites:  Agr.  Biochem.  35, 
Fd.  Ntr.  450.  Lecture  3  hours. 

Fd.  Ntr.  554.  Techniques  in  Human  Nutrition  Research  (3)  The  more  usual 
techniques  employed  by  the  research  worker  in  human  nutrition,  accompanied  by 
directed  experience  in  their  use  and  interpretation.  Prerequisite  or  concurrent: 
Fd.  Ntr.  551.  Lecture  2  hours,  practicum  3  hours. 

Fd.  Ntr.  555.  Field  Work  in  Nutrition  (2-4)  Field  problems  planned  to  meet 
needs  of  individual  students.  Prerequisite:  Fd.  Ntr.  450.  Hours  and  problems  to  be 
arranged. 

Fd.  Ntr.  556.  The  Survey  Method  in  Foods  and  Nutrition  (2)  A  study  of  survey 
technique  as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status.  Lecture 
1  hour,  recitation  1  hour.  Professor  M.  L.  Dodds 
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Fd.  Ntr.  557.  Interrelationships  of  Nutrients  (2)  Interrelationships  of  nutrients 
in  metabolic  processes,  their  significance  as  applied  to  nutrition  and  in  terms  of 
the  contribution  of  food  stuffs.  Prerequisites:  Fd.  Ntr.  450,  Agr.  Biochem.  437. 
Lecture  1  hour,  recitation  1  hour. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Fd.  Ntr.  420.     Experimental  Cookery    (1-6)  Professor  G.  M.  Olson 

Fd.  Ntr.  421.     Advanced  Foods    (3)  Professor  Tatiana  Levcowich 

Fd.  Ntr.  425.     Food  Preservation   (1-2) 
Fd.  Ntr.  426.     Recent  Developments  in  Foods    (3) 

Fd.  Ntr.  450.     Nutrition   (4)  Professors  Ina  Padgett,  R.  L.  Pike 

Fd.  Ntr.  451.     Family  Nutrition    (3)  Professor  Ina  Padgett 

Fd.  Ntr.  452.     Elements  of  Diet  in  Disease   (3)  Professor  R.  L.  Pike 

Fd.  Ntr.  453.     Diet  Therapy    (3)  Professor  Ina  Padgett 

Fd.  Ntr.  455.     Teaching  Nutrition  to  Boys  and  Girls   (3) 
Fd.  Ntr.  491,  49 Iv.     Teaching  Home  Nursing   (1) 


FORESTRY 

Professor  Victor  A.  Beede,  M.F. 
Head  of  the  Department 

For.  500.  National  and  State  Administration  (3-5)  Comparison  of  the  policy 
and  administration  of  the  national  forests  with  the  forests  of  other  countries  and 
of  the  different  states.  Lecture  1  hour,  practicum  5  to  10  hours. 

Professor  V.  A.  Beede 

For.  502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteris- 
tics of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose. 
Pulping  quality,  fiber  measurements.  Lecture  and  practicum. 

Professor  W.  E.  V/hite 

For.  504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of  methods 
employed  in  conducting  forestry  research.  Recitation,  conferences,  practicum. 

Professor  W.  C.  Bramble 

For.  508.  Forest  Ecology  (2-4)  The  organization,  development,  and  classification 
of  forest  communities.  Professor  W.  C.  Bramble 

For.  509.  Covert  Management  (2)  Management  of  forest  associations  for  main- 
tenance and  development  of  wildlife.  Prerequisite:  For.  508. 

Professor  W.  C.  Bramble 

For.  510.  Seminar  (1-2  per  semester)  Current  problems  of  forest  research  pre- 
sented as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for  each 
semester's  work.  Professor  W.  C.  Bramble 
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For.  530.  Research  in  Wood  Utilization  (3-6  per  semester)  Research  in  some 
chosen  phase  of  wood  utilization  or  forest  products.  Prerequisite:  For.  431.  Lecture 
and  practicum  hours  to  be  arranged.  Professor  N.  A.  Norton 

For.  531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester)  Wood 
as  a  construction  material;  testing  techniques  for  structural  timbers  and  wood 
assemblies;  use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  con- 
struction. Prerequisite:  For.  404.  Lecture  and  practicum  hours  to  be  arranged. 

Professor  N.  A.  Norton 

For.  532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  the  fabri- 
cation and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood-to- 
metal  bonding.  Prerequisite:  For.  405.  Lecture  and  practicum  hours  to  be  arranged. 

Professor  N.  A.  Norton 

For.  535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced  study 
and  problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood  and 
wood  products.  Prerequisite:  For.  435.  Lectuie  and  practicum  hours  to  be  arranged. 

Professor  N.  A .  Norton 

For.  550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen  field. 
Prerequisite:  For.  450.  Lecture,  conferences,  practicum.  Professor  H.  A.  Meyer 

For.  560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and 
research  in  some  chosen  field.  Prerequisite:  For.  466.  Hours  to  be  arranged. 

Professor  H.  A .  Meyer 

For.  575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester)  Survey 
of  situations  in  forestry  where  business  problems  and  particular  circumstances  of 
production,  value,  and  costs  are  currently  significant.  Prerequisite:  For.  70.  Hours 
to  be  arranged.  Professor  M.  W.  Humphrey 

For.  590.  The  Lumber  Industry  (2-4)  The  relation  of  the  lumber  industry  to 
national  economy  and  world  trade;  lumbermen's  associations;  lumber  accounts. 
Prerequisite:  For.  430.  Lecture  2  to  4  hours. 

For.  591.  Problems  in  Lumbering  (2-6)  Research  in  some  chosen  phase  of  lum- 
bering. Prerequisite  or  concurrent:  For.  590.  Lecture  and  practicum  hours  to  be 
arranged. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 

For.  400.     Advanced  Silviculture   (2)  Professor  W.  C.  Bramble 

For.  402.     Forest  Research   (2)  Professor  W.  C.  Bramble 

For.  404.     Mechanical  Properties  of  Wood   (3)  Professor  N.  A.  Norton 

For.  405.     Veneer  and  Plywood   (3)  Professor  N.  A.  Norton 

For.  406.     Forestry  Literature    (1)  Professor  W.  E.  White 

For.  417.     National  and  State  Forest  Practice    (2)  Professor  V.  A.  Beede 

For.  421.     Regional  Silviculture   (4)  Professor  H.  N.  Cope 

For.  427.     Forest  Uses  (3)  Professor  W.  C.  Bramble 

For.  430.     Forest  Products  and  Indus-hues   (3)  Professor  N.  A.  Norton 
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For.  431.  Advanced  Utilization    (2-4)                                         Professor  N.  A.  Norton 

For.  435.  Seasoning  and  Preservation    (3)                                 Professor  N.  A.  Norton 

For.  445.  Improvements  (3) 

For.  446.  Forest  Park  Administration    (3) 

For.  450.  Advanced  Mensuration    (2)                                            Professor  H.  A.  Meyer 

For.  451.  Statistics  in  Forestry  and  Wood  Utilization    (3)    Professor  H.  A.  Meyer 

For.  455.  Aerial  Phqtogrammetry  in  Forest  Management    (2) 

For.  462.  Advanced  Wood  Technology   (2)                                Professor  W.  E.  White 

For.  466.  Forest  Management  and  Management  Plans   (4)    Professor  H.  A.  Meyer 

For.  468.  Silvicultural  Research    (2-4)                                 Professor  W.  C.  Bramble 

For.  469.  Problems  in  Forest  Management  (3)                          Professor  H.  A.  Meyer 

For.  475.  Problems  in  Forest  Economics  and  Finance   (3) 

Professor  M.  W.  Humphrey 

For.  480.  Policy  and  Administration    (3)                                     Professor  V.  A.  Beede 

For.  491.  Lumbering    (3) 

For.  492.  Lumber  Distribution    (3) 

For.  494.  Logging    (3) 

For.  495.  Milling    (3) 

For.  497.  Small  Sawmills   (3) 


FRENCH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

ACADEMIC  YEAR 

Fr.  544.  Neo-Classicism  in  the  Romance  Literatures  (3)  The  nature  and  de- 
velopment of  the  Neo-classic  movement  in  Italy,  France,  Spain,  and  Portugal.  Pre- 
requisite: Fr.  40.  Lecture  3  hours. 

Fr.  545.  Romanticism  in  the  Romance  Literatures  (3)  The  nature  and  develop- 
ment of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal.  Prerequisite: 
Fr.  40.  Lecture  3  hours. 

Fr.  546.  Medieval  Romance  Literatures  (3)  The  nature  and  development  of 
medieval  literature  and  thought,  with  particular  reference  to  Italy,  France,  Spain, 
and  Portugal.  Prerequisite:  Fr.  40.  Lecture  3  hours. 

Fr.  547.  Realism,  With  Particular  Reference  to  Romance  Literatures  (3)  Pre- 
requisite: Fr.  4.  Lecture  3  hours. 

Fr.  548.  20th  Century  Romance  Literature  as  a  Political  Force  (3)  Prerequi- 
site: Fr.  4.  Lecture  3  hours. 

Fr.  551.  Romance  Philolocy  (3)  Historical  development  of  the  Romance  lan- 
guages. Recitation  3  hours. 
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Fr.  552.  Old  and  Middle  French  Readings  and  Literature  (3)  Familiarizes  the 
student  with  Old  and  Middle  French  texts  from  the  earliest  monument  to  Villon. 
Prerequisite:  Fr.  551.  Recitation  3  hours. 

Fr.  553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance  from 
1498  to  1548.  Lectures,  discussions,  and  reports.  Recitation  3  hours. 

Fr.  554.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance 
from  1548  to  1594.  Lectures,  discussions,  and  reports.  Recitation  3  hours. 

Fr.  557.     French  Romantic  Poetry   (3) 

Fr.  562.     French  Thinkers  of  the  18th  Century    (3)      Recitation  3  hours. 

Fr.  564.  French  Romanticism  (3)  The  French  Romantic  Movement  after  1830. 
Lectures,  discussions,  and  reports.  Recitation  3  hours. 

Fr.  570.    Voltaire  and  Rousseau  (3) 

Fr.  571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  afteT 
consultation  with  the  instructor.  Recitation  3  hours. 

Fr.  572.  Seminar  in  French  Literature  (3)  Continuation  of  Fr.  571.  Recitation 
3  hours. 

Fr.  573.  Research  in  French  Literature  (3)  In  addition  to  the  regular  courses 
there  will  be  an  opportunity  for  students  adequately  prepared  to  earn  from  1  to  3 
credits  through  research. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fr.  400.  French  Literature  of  the  16th  Century  (3) 

Fr.  401.  French  Theater  of  the  Classical  Period  (3) 

Fr.  402.  French  Theater  of  the  Classical  Period   (3) 

Fr.  403.  French  Dramatic  Literature  of  the  18th  Century  (3) 

Fr.  405.  French  Literature  of  the  19th  Century   (3) 

Fr.  406.  French  Literature  of  the  19th  Century  (3) 

Fr.  407.  French  Novel  of  the  19th  Century   (3) 

Fr.  408.  French  Novel  of  the  19th  Century  (3) 

Fr.  410.  French  Contemporary  Poetry  (3) 

Fr.  411.  French  Literature  of  the  20th  Century  (3) 

Fr.  413,  41 3X.     Contemporary  French  Drama  (3) 

Fr.  414.  Contemporary  French  Drama  (3) 

Fr.  415.  French  Novel  of  the  18th  Century   (3) 

Fr.  421.  The  Teachinc  of  Romance  Languages  (3) 

Fr.  425.  Professional  Translating  from  French  into  English  (3) 

Fr.  496.  Literary  Criticism  in  France,  Italy,  and  Spain  (3) 
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MAIN    SUMMER    SESSION 

Fr.  505S.  The  Great  Writers  of  France:  Balzac   (2) 

Fr.  507S.  La  Fontaine  and  His  Time   (2) 

Fr.  528S.  French  Lyric  Poetry  of  the  19th  Century  (2) 

Fr.  53 IS.  French  Novelists  of  the  Romantic  School  (2) 

Fr.  538S.  The  Romantic  Poets  (2) 

Fr.  540S.  Contemporary  French  Drama  (2) 

Fr.  54 IS.  Modern  French  Drama  (2) 

Fr.  542S.  The  French  Short  Story  of  the  19th  Century  (2) 

Fr.  555S.  Victor  Hugo  and  His  Time  (2) 

Fr.  556S.  Charles  Baudelaire  (2) 

Fr.  557S.  French  Romantic  Poetry  (2) 

Fr.  559S.  France  Between  Two  Wars  (2) 

Fr.  560S.  Moliere  and  the  Classical  Comedy  (2) 

Fr.  565S.  French  Literature  of  the  19th  Century  (2) 

Fr.  566S.  Classical  French  Literature  (2) 

Fr.  567S.  The  French  Novel  from  1870  to  1914   (2) 

Fr.  568S.  The  Contemporary  Novel  (2) 

Fr.  570S.  Voltaire  and  Rousseau  (2) 

Fr.  573S.  Research  in  French  Literature  (1-3) 

Fr.  575S.  Advanced  Phonetics  (2) 

Fr.  576S.  Composition  and  Stylistics  (2) 

Fr.  577S.  Advanced  Composition  and  Stylistics  (3-6) 

Fr.  579S.  Research  Laboratory  in  Phonetics  (1) 

Fr.  587S.  French  Novelists  of  the  18th  Century  (2) 

Fr.  588S.  French  Poetry:  from  Baudelaire  to  the  Symbolists  (2) 

Fr.  59 IS.  French  in  the  Secondary  Schools  (3) 

Fr.  592S.  French  and  Spanish  in  the  Secondary  Schools  (3) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fr.  409S.  Advanced  Course  in  Pronunciation  and  Conversation    (2) 

Fr.  469S.  French  Civilization  of  the  19th  Century  (2) 

Fr.  490S.  Grammar  and  Composition  (3) 

Fr.  493S.  Elementary  Phonetics  (2) 

Fr.  495S.  Advanced  Composition  and  Syntax  (3) 

Fr.  498S.  Intermediate  Phonetics  (2) 


FUEL  TECHNOLOGY 

Professor  C.  C.  Wright,  PhD. 
Chief  of  the  Division 

Fuel  T.  501.     Coal  Petrography    (2)      The  microscopic  examination  of  coals  for 
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the  determination  of  coal  type  and  vegetable  origin.  Prerequisite  or  concurrent: 
Fuel  T.  503.  Practicum  6  hours.  Professor  C.  R.  Kinney 

Fuel  T.  502.  Research  Data  (3)  Methods  of  obtaining  and  interpreting  research 
data;  designed  for  the  graduate  student  beginning  laboratory  research.  Prerequi- 
site: Math.  30.  Lecture  3  hours.  Professor  R.  F.  Nielsen 

FuelT.  503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6) 
The  chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalification  process; 
constitution  of  coal  as  deduced  by  chemical  methods;  scientific  classification  of  coals. 
Prerequisite:  Chem.  31.  Professor  C.  R.  Kinney 

FuelT.  504.  Fuel  Technology  Research  (1-15  per  semester)  Original  research 
on  preparation,  carbonization,  processing,  utilization,  or  constitution  of  fuels.  Re- 
sults of  the  investigation  may  be  used  as  the  thesis.  Prerequisites:  Fuel  T.  502,  503. 

Professor  C.  C.  Wright  and  Staff 

Fuel  T.  505.  Physicochemical  Properties  of  Coal,  Mineral  Matter,  and  Ash  (3) 
The  physical,  physicochemical,  and  use  properties  of  coals,  mineral  matter,  and 
coal  ash;  their  significance  and  application  in  the  preparation  and  use  of  coals; 
ash  fusibility,  clinker  formation,  and  slagging.  Prerequisite:  Chem.  41.  Lecture  3 
hours.  Professor  J.  D.  Clendenin 

FuelT.  506.  Advanced  Combustion  (3)  Advanced  combustion  and  heat  balance 
calculations,  ignition  and  flame  characteristics  of  fuels;  furnace  atmospheres;  selec- 
tion of  fuels  with  reference  to  use  and  equipment.  Prerequisite:  Chem.  41.  Lecture 
3  hours.  Professor  C.  C.  Wright 

FuelT.  507.  Advanced  Thermal  Processing  (3)  Pyrolysis  of  carbon  compounds; 
coal  carbonization  methods  and  economics;  significance  of  rank  and  composition  in 
thermal  processing  and  utilization;  metallurgical  and  gas  making  coke  require- 
ments and  properties;  process  control.  Prerequisites:  Chem.  35,  41,  or  Min  Prep. 
410.  Lecture  3  hours.  Professor  /.  D.  Clendenin 

Fuel  T.  508.  Synthesis  of  Liquid  Fuels  (3)  The  chemical  nature  of  liquid  fuels, 
lubricating  oils,  and  hydrocarbons  of  synthetic  processes;  preparation  of  hydrogen 
and  synthesis  gas;  hydrogenolysis  of  pure  compounds,  oils,  tars,  and  coal;  theoreti- 
cal aspects  of  Fischer-Tropsch  and  related  processes.  Prerequisites:  Chem.  31,  Fuel 
T.  402.  Lecture  3  hours.  Professor  H.  B.  Charmbury 

FuelT.  509.  Technology  of  Tars  (3)  Theories  of  tar  formation;  chemical  con- 
stitution of  tars  and  their  physical  and  chemical  properties;  methods  of  separation, 
refining,  and  purification;  uses  of  tars  and  tar  products.  Coal,  oil,  and  water-gas 
tars  are  considered.  Prerequisite:  Chem.  31.  Lecture  3  hours. 

Professor  T.  S.  Polansky 

FuelT.  510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems  in 
fuel  technology.  Prerequisite:  Fuel  T.  503.  Professor  C.  C.  Wright  and  Staff 

FuelT.  511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current  fuel 
technology  research  examined  and  discussed.  Prerequisite:  Chem.  35  or  41. 

Professor  C.  C.  Wright  and  Staff 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
FuelT.  400.     Fuel  Technology  Research  and  Design    (1-3) 

Professor  C.  C.  Wright,  and  Staff 
FuelT.  401.     Fuel  Gases  and  Gasification    (3) 

Professors  C.  C.  Wright,  H.  B.  Charmhury 
FuelT.  402.     Chemical  Processing  of  Fuels  (2)  Professor  H.  B.  Charmhury 

FuelT.  403.     Energetics  of  Fuel  Technology   (3)  Professor  A.  W.  Ganger 

FuelT.  404.     Fuel  Technology  Design    (3)  Professor  T.  S.  Spicer 


GENERAL   HOME   ECONOMICS 

Professor  Helen  R.  LeBaron,  M.S.,  Ph.D. 
Assistant  Dean  of  the  School  of  Home  Economics 

Gen.  H.E.  500.  Research  in  Home  Economics  (1-6  per  semester)  Original  studies 
in  the  field  of  student's  major  interest.  Conference  and  practicum  hours  to  be 
arranged. 

Gen.  H.E.  501.  Thesis  (1-15)  Conference:-:  and  assignments  in  connection  with 
the  preparation  of  the  required  thesis. 

Gen.  H.E.  516,  5I6v.  Methods  of  Research  in  Home  Economics  (3)  Review  of 
problems  and  techniques  of  research  in  home  economics.  Required  of  all  graduate 
students  in  home  economics.  Professor  H.  M.  Hatcher 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Gen.  H.E.  400,  400v,  400X,  400vX.     Recent  Findings  in  Home  Economics    (2-3) 


GEOGRAPHY 

Professor  E.  Willard  Miller,  M.A.,  Ph.D. 

Chief  of  the  Division 

Geog.  503.  Advanced  Regional  Geography  (3-12)  Intenrive  study  at  an  advanced 
level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in 
geography.  Professors  E.  W.  Miller,  G.  F.  Deasy 

Geog.  504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of 
physical  geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions.  Professors  E.  W.  Milter,  G.  F.  Deasy 

Geog.  505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of 
economic  geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions.  Professor  E.  W.  Miller 

Geog.  506.     Cultural  and  Political  Gfqgraphy  Seminar   (3-12)      The  literature  of 
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some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures  for 
organizing  material  for  classroom  reports  and  discussions. 

Geog.  510.  Physical  Geography  Research  (3-10)  Original  study  in  some  phase 
of  physical  geography.  This  may  be  a  field  problem  or  a  problem  which  requires 
detailed  library  investigation  together  with  analysis  and  presentation  of  data  and 
statistics.  Results  of  investigation  may  form  basis  for  thesis. 

Professor  G.  F.  Deasy 

Geog.  511.  Economic  Geography  Research  (3-10)  Original  study  in  some  phase 
of  economic  geography  research.  This  may  be  a  field  problem  or  a  problem  which 
requires  detailed  library  investigation  together  with  analysis  and  presentation  of 
data  and  statistics.  Results  of  investigation  may  form  basis  for  thesis. 

Professor  E.  W.  Miller 

Geog.  512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study 
in  some  phase  of  cultural  and  political  geography  research.  This  may  be  a  field 
problem  or  a  problem  which  requires  detailed  library  investigation  together  with 
analysis  and  presentation  of  data  and  statistics.  Results  of  investigation  may  form 
basis  for  thesis. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Regional  Geography  of  North  America   (3)  Professor  G.  F.  Deasy 

Regional  Geography  of  Pennsylwania   (3)  Professor  E.  W.  Miller 

Regional  Geography  of  Middle  America    (3)  Professor  P.  R.  Griess 

Regional  Geography  of  South  America    (3)  Professor  P.  R.  Griess 

Cultural  Geography   (3)  Professor  P.  R.  Griess 

Regional  Climatology   (3)  Professor  G.  F.  Deasy 

Field  Methods  in  Geography   (3)  Professor  E.  W.  Miller 

Geography  of  Europe   (3)  Professor  E.  W.  Miller 

Geography  of  the  Orient  (3)  Professor  G.  F.  Deasy 

Geography  of  Africa   (3)  Professor  P.  R.  Griess 

Geography  of  the  Air  Age   (3)  Professor  E.  W.  Miller 

Interpretation  of  Aerial  Photographs  (3)  Professor  G.  F.  Deasy 

Political  Geography  (3)  Professor  P.  R.  Griess 

Geography  of  World  Manufacturing  (3)  Professor  E.  W.  Miller 
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GEOLOGY 

Professor  Frank  M.  Swartz,  Ph.D. 
Chief  of  the  Division 

•Geol.  500.     Geolocy  Seminar    (1-9)      Presentation,  at  weekly  departmental  meet- 
ings, of  topics  selected  from  geological  literature. 


Credits  to  be  arranged,    1    to  6  per  semester. 
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fGEOL.  501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  litho- 
facies  and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeo- 
graphy,  illustrated  by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian; 
(b)    Paleozoic;    (c)    Mesozoic;    (d)    Cenozoic.  Prerequisite:  Geol.  464. 

Professor  F.  M.  Swartz 

JGeol.  502.  Geological  Research  (3-18)  An  original  investigation  of  a  geological 
problem  approved  by  the  chief  of  the  division.  Results  of  the  investigation  may 
be  used  for  the  thesis. 

|Geol.  503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for 
their  fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for 
studies  of  special  fossil  groups,  microfossils,  paleoecology. 

Professor  F.  M.  Swartz 

§Geol.  504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the 
scientific  method  in  the  earth  sciences.  Professor  P.  D.  Krynine 

fGEOL.  507.  Geomorphology  (3-9)  Processes  involved  in  the  development  of  land 
forms;  relationships  to  structural  and  lithologic  features;  interpretation  of  the 
history  of  development;  principles  of  description  and  classification.  Prerequisite: 
Geol.  32. 

fGEOL.  508.  Dynamical  Geology  (3-6)  Dynamics  of  external  earth  processes  of 
mass  wasting,  currents  and  waves,  wind  action,  ice  movements;  and  of  internal 
processes  of  diastrophism  and  vukanism.  Prerequisite:  Geol.  483. 

fGEOL.  509.  Volcanology  (3-6)  Volcanic  phenomena,  structures,  land  forms,  and 
great  modern  eruptions,  in  relation  to  dynamics  of  extrusion,  geographic  and 
stratigraphic  distribution,  classification.  Prerequisite:    Geol.   32. 

fGEOL.  511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes 
controlling  ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite:  Geol. 
451.  Professor  J.  D.  Ridge 

fGEOL.  512.  Ore  Deposits:  Types  (3-6)  The  geologic  history  of  selected  ore  bodies 
with  respect  to  forming  media;  causes,  sequences,  and  loci  of  emplacement;  altera- 
tion. Microscopic  investigation  of  ore  and  rock  specimens.  Prerequisite:  Geol.  451. 

Professor  J.  D.  Ridge 

fGEOL.  513.  Ore  Deposits:  Chemical  Prospecting  (3-6)  Methods  of  prospecting 
using  techniques  of  geochemical,  biochemical,  and  hydrochemical  analysis.  Pre- 
requisites: Chem.  20,  Geol.  451.  Professor  J.  D.  Ridge 

fGEOL.  520.  Paleobotany  (3-6)  Classification,  morphology,  nomenclature,  and 
stratigraphic  occurrence  of  fossil  plants.  Prerequisite:  Geol.  32. 

Professor  W.  Spackman,  Jr. 


t  Credits  to  be  arranged,  3  to  6  per  semester. 
%  Credits  to  be  arranged,  3  to  9  per  semester. 
§  Credits  to  be  arranged,  2  or  3  per  semester. 
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♦Gf.ol.  524.  Geology  of  Coal  (1-6)  Origin,  geologic  modifications,  microscopy  of 
coal:  relations  to  enclosing  sediments;  geologic  and  geographic  distribution.  Pre- 
requisite: Geol.  32  or  Chem.  35.  Professor  W.  Spackman,  Jr. 

fGEOL.  530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected 
geological  problem.  Prerequisite:  10  credits  of  geology  and  mineralogy. 


In  addition  to  these  courses,  the  following  may  be  taken 
the  restrictions  in  force: 

Geol.  451.     Economic  Geology  (3) 

Physiography  of  the  United  States   (3) 
Paleontology   (3) 
Geology  of  Oil  and  Gas  (3) 
Metallic  Mineral  Deposits   (3) 
Structural  Geology    (3) 
Paleozoic  Stratigraphy   (3) 
Paleontology   (2) 
Stratigraphic  Methods    (I) 
Earth  Sciences  Seminar  (1) 
Earth  Sciences  Report  (1) 


Geol. 

461. 

Geol. 

464. 

Geol. 

481. 

Geol. 

482. 

Geol. 

483. 

Geol. 

484. 

Geol. 

485. 

Geol. 

486. 

Geol. 

488. 

Geol. 

489. 

for  graduate  credit  under 

Professor  J.  D.  Ridge 

Professor  F.  M.  Swartz 

Professor  J.  D.  Ridge 
Professor  F.  M.  Swartz 
Professor  F.  M.  Swartz 
Professor  F.  M.  Swartz 
Professor  F.  M.  Swartz 


GEOPHYSICS  AND  GEOCHEMISTRY 

Professor  B.  F.  Howell,  Jr.,  M.S.,  Ph.D. 
Chief  of  the  Division 

Geophys.  500.  Geophysical  Seminar  (1-3)  Discussion  of  geophysical  reports  and 
papers;  scientific  outlook.  Prerequisites:  Geophys.  401,  402.  Lecture  1  to  3  hours. 

Professor  B.  F.  Howell,  Jr. 

Geophys.  501.  Geophysical  Research  (3-12)  Research  work  in  theoretical  and 
applied  geophysics;  especially  the  branches  of  the  seismology  and  geophysical 
methods  of  exploration.  Practicum  3  hours  per  credit.       Professor  B.  F.  Howell,  Jr. 

Geophys.  502.  Selected  Chapters  of  Advanced  Geophysics  (2)  Lecture,  review, 
and  discussion  of  current  problems  in  geophysics;  topics  not  covered  in  Geophys. 
401,  such  as  seismological  theory,  geological  effects  of  geophysical  events.  Given 
alternate  years.  Prerequisite:  Geophys.  401.  Lecture  2  hours. 

Professor  B.  F.  Howell,  Jr. 

Geophys.  503.  Geophysical  Surveys  (3-6)  An  advanced  course  in  the  theory  of 
geophysical  methods  of  exploration  and  interpretation  of  data.  Prerequisites: 
Geophys.  402,  Math.  100.  Lecture  and  practicum  3  to  18  hours. 

Professor  B.  F.  Howell,  Jr. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


*  Credits  to  be  arranged,   1   to  6  per  semester. 
f  Credits  to  be  arranged,  3  to  6  per  semester. 
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Geophys.  401.  Mineral  Geophysical  Prospecting    (3) 

Geophys.  402.  Petroleum  Geophysical  Prospecting  (4) 

Professor  B.  F.  Howell,  Jr. 

Geophys.  403.  Geophysics  Field  Work    (3)      Summer  practicum. 

Geophys.  404.  Geophysical  Prospecting  Problems   (3) 

Geophys.  405.  Introductory  Geophysics  (3)  Professor  B.  F.  Howell,  Jr. 

Geophys.  406.  Introductory  Geochemistry    (3)  Professor  B.  F.  Howell,  Jr. 


GERMAN 

Professor  Philip  A.  Shelley,  A.M.,  Ph.D. 
Head  of  the  Department 

Ger.  501.  German  Language  Seminar  (3-9)  Critical  study  of  special  problems  in 
the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects 
in  different  eras.  Papers. 

Ger.  515.  German  Literature  Seminar  (3-9)  Special  aspects  and  characteristics 
of  individual  writers  and  various  types  and  periods  of  literature. 

Ger.  524.  Intensive  Study  of  the  Life  and  Works  of  Goethe  (3)  Various  phases 
of  the  poet's  life  and  individual  works.  Recitation  3  hours. 

Professor  A.  F.  Bufpngton 

Ger.  531.     Special  Studies  in  the  German  Lyric   (3)  Professor  P.  A.  Shelley 

Ger.  532.     Special  Studies  in  the  German  Drama    (3)  Professor  Helen  Adolf 

Ger.  533.     Special  Studies  in  the  German  Short  Story    (3) 

Professor  Herbert  Steiner 

Ger.  534.     Special  Studies  in  the  German  Novel   (3)  Professor  Helen  Adolf 

Ger.  551.  Middle  High  German  (3)  Extensive  reading  of  texts;  characteristics  of 
the  various  dialects.  Recitation  3  hours,  Professor  A.  F.  Buffivgton 

Ger.  552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treat- 
ment of  the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of  works 
written  before  1100  A.  D.  Papers.  Recitation  3  hours.         Professor  A.  F.  Buffington 

Ger.  553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  transla- 
tion. Suitable  also  for  advanced  students  in  English.  Papers.  Recitation  3  hours. 

Professor  Helen  Adolf 

In  addition  to  this  course,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ger.  400.     Proseminar  in  Bibliography  and  Methods  of  Research   (2) 

Professor  P.  A.  Shelley 
Ger.  401.     History  of  the  German  Language   (3)  Professor  A.  F.  buffington 
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Ger.  421.     German  Literature  in  the  18th  Century   (3) 

Professor  A.  F.  Buffington 
Ger.  422.  German  Literature  in  the  19th  Century  (3)  Professor  Helen  Adolf 
Ger.  423.     German  Literature  of  the  20th  Century    (3) 

Professor  Herbert  Steiner 
Ger.  443.     Literary  Relations  of  Germany  with  England  and  America   (3-9) 

Professor  P.  A.  Shelley 


GREEK 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 
Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical 
Languages  will  offer  graduate  work;  but  not  more  than  one  of  the  following  courses 
will  ordinarily  be  given  in  any  one  semester.  Prospective  students  should  confer  with 
the  department  before  registration. 

Greek  500.  Greek.  Composition  (2)  Translation  of  extended  narrative  passages 
into  Attic  Greek;  a  thorough  review  of  forms  and  syntax;  attention  to  the  rhetori- 
cal elements  of  the  language.  Recitation  2  hours.  Professor  R.  E.  Dengler 

In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Greek  41  IS.     Essentials  of  Greek   (3) 

Greek  421.     Greek  Traced y  (3)  Professor  R.  E.  Dengler 

Greek  422.     Greek  Comedy  (3)  Professor  R.  E.  Dengler 

Greek  423.    Attic  Orators  (3)  Professor  R.  E.  Dengler 

Greek.  424.     Greek  History  or  Philosophy   (3)  Professor  R.  E.  Dengler 

Greek  427.     New  Testament  Greek  (3)  Professor  R.  E.  Dengler 

HEALTH   EDUCATION 

Consult  Professor  Arthur  L.  Harnett,  Jr.,  M.A.,  Ed.D. 

Health  Ed.  501.  Health  Implications  in  the  Growth  and  Development  of 
School  Children  (3)  Child  growth  and  development  emphasis  for  teachers; 
medical  inspection  and  examination;  preschool  program;  early  habit  formations; 
behavior  problems;  co-operation  of  parents,  teachers,  and  children.  Prerequisite: 
Health  Ed.  215.  Professor  A.  F.  Davis 

Health  Ed.  505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites: 
Health  Ed.  215,  399,  Psy.  437.  Professor  A.  F.  Davis 

Health  Ed.  572.  Tests  and  Measurements  in  Health  Education  (3)  Critical 
study,  evaluation,  and  demonstration  of  tests  and  measures  of  health  education; 
statistical  computations  of  data.  Prerequisites:  Phys.  Ed.  490,  Health  Ed.  215,  399. 

Professor  A.  L.  Harnett,  Jr. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Health  Ed.  403.     First  Aid,  Athletic  Conditioning  and  Training   (3) 

Professor  S.  P.  Fogg 
Health  Ed.  405.     Rlcent  Developments  in  Public  Health  Education    (3-6) 

Professor  A.  F.  Davis 
Health  Ed.  406.     Recent  Developments  in  School  Health  Education    (3) 

Professor  A.  F.  Davis 
Health  Ed.  407,  407X.     Advanced  Personal  and  Public  Health   (3) 

Professor  A.  F.  Davis 
Health  Ed.  411,  41 IX.     Safety  Education  in  the  Schools   (3) 

Professor  C.  D.  Werner 
Health  Ed.  427.     Health  Factors  in  the  Development  of  the  Adolescent   (3) 

Professor  A.  F.  Davis 

Health  Ed.    453,  453X.     Organization  and  Administration  of  Health  Education 

(3)  Professor  A.  L.  Harnett,  Jr. 

Health  Ed.  455S.     Relationships  of   Health   Education   to  the   Exact  Sciences 

(3)  Professor  A.  L.  Harnett,  Jr, 

Health  Ed.  456.     Advanced  Techniques  in  Rural  School  Health    (3) 

Professor  A.  F.  Davis 


HISTORY 

Professor  J.  Paul  Selsam,  M.A.,  Ph.D. 
Head  of  the  Department 

Hist.  500.     Seminar  in  American  History   (3-6)      Subject  to  be  announced. 

Professors  W.  H.  Gray,  B.  M.  Hermann,  P.  S.  Klein 

Hist.  501.     European  Historiography    (3)  Professor  A.  G.  Fundi 

Hist.  502.     American  Historiography   (3)  Professor  P.  S.  Klein 

Hist.  506.     The  Diplomatic  Background  of  the  World  War,   1871   to   1914    (3) 
Prerequisites:  Hist.  18,  19.  Professors  J.  E.  Gillespie,  J.  P.  Selsam 

Hist.  507.     The  Reform  Movement  in  Modern  England,  1832  to  the  Present  (3) 

Professors  J.  E.  Gillespie,  A.  G.  Pundt 

Hist.  508.     Studies  in  European  History,  1600-1789   (3)  Professor  J.  P.  Selsam 

Hist.  509.     The  French  Revolution  and  Napoleonic  Era,  1789-1815   (3)      Prerequi- 
sites: Hist.  18,  19.  Professors  J.  E.  Gillespie,  J.  P.  Selsam 

Hist.  511.     Seminar  in  European  History   (3-6) 

Professors  J.  E.  Gillespie,  J.  P.  Selsam,  A.  G.  Pundt 

Hist.  512.     Studies  in  Pennsylvania  History   (3-6)  Professor  P.  S.  Klein 


94  THE    PENNSYLVANIA     STATE     COLLEGE 

Mist.  515.     Studies  in  Southern  History    (3)  Professor  P.  S.  Kleir, 

Hist.  520.     The  American  Revolution,  1763-1783    (3)      Prerequisites:  Hist.  20,  21. 

Professor  B.  M.  Hermann 

Hist.  529.     Cultural  History  of  the  Early  Middle  Ages   (3) 

Professor  J.  H.  Dahmus 

Hist.  532.     Studies  in  Medieval  Civilization    (3)  Professor  J.  H.  Dahmus 

Hist.  533.     Studies  in  History  of  the  United  States,  1829-1860    (3) 

Professor  P.  S.  Klein 

Hist.  534.     The  Civil  War  and  Reconstruction,  1860-1877   (3)      Prerequisites:  Hist. 
20,  21.  Recitation  3  hours.  Professors  P.  S.  Klein,  B.  M.  Hermann 

Hist.  536.     Studies  in  the  History  of  the  United  States,  1877-1900   (3) 

Hist.  538.     Studies  in  the  History  of  Foreign  Relations  of  the  United  States, 
1942  to  the  Present  (3) 

Hist.  562.     Seminar  in  Latin -American  History    (3-6)      Prerequisites:  Hist.  22,  23. 

Professor  W.  H.  Gray 

Hist.  563.     Studies  in  the  History  of  the  Caribrean  Area  (3)      Prerequisites:  Hist. 
22,  23.  Lecture  3  hours.  Professor  W.  H.  Gray 

Hist.  564.     Mexico  in  the  20th  Century    (3)      Prerequisites:   Hist.  22,  23.  Lecture 
3  hours.  Professor  W.  H.  Gray 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Hist.  405.     Historical  Background  of  American  Political  Parties,  1607-1900    (3) 

Professor  J.  G.  Ray  bark 
Hist.  406.     History  of  American  Labor   (3)  Professor  J.  G.  Ray  back 

Hist.  418.     Renaissance  and  Reformation    (3) 

Professors  J.  E.  Gillespie,  J.  P.  Selsam 
Hist.  419,  419X.     Recent  European  History    (3) 

Professors  J.  E.  Gillespie,  K.  Forster 
Hist.  421,  421X.     Recent  American  History   (3) 

Professors  B.  M.  Hermann,  K.  Forster 
Hist.  423.  The  Formative  Period  of  American  History  (3)  Professor  P.  S.  Klein 
Hist.  437.     The  Middle  Ages  from  Constantine  to  the  Crusades   (3) 

Professor  J.  H.  Dahmus 
Hist.  438.     The  Middle  Ages  from  the  Crusades  to  the  Renaissance    (3) 

Professor  J.  H.  Dahmus 
Hist.  441.     Recent  History  of  Great  Britain   (3)  Professor  A.  G.  Pundt 

Hist.  443.     History  of  Modern  Russia   (3)  Professor  J.  F.  Selsam 

Hist.  444.     Eastern  Europe  in  Modern  Times   (3)  Professor  J.  P.  Selsam 

Hist.  446.     The  Development  of  the  British  Empire  (3)         Professor  J.  E.  Gillespie 
Hist.  447.     Economic  Development  of  Modern  Europe  Since  1750    (3) 

Professor  A.  G.  Pundt 


HOME-COMMUNITY     RELA  TIONSHIPS 


Hist 

453. 

Hist 

454. 

Hist 

460. 

Hist 

461. 

Hist.  448.     Social  and  Cultural  History   of  Modern  Europe    (3) 

Professor  J.  P.  Selsam 

Hist.  450.     Economic    Development    of    Colonial    America,    1607-1783     (3)      To 

alternate  with  Hist.  451.  Professor  B.  M.  Hermann 

Hist.  451.     Social  and  Cultural  History  ok  Colonial  America,  1607-1783  (3)      To 

alternate  with  Hist.  450.  Professor  B.  M.  Hermann 

Hist.   152.     Social  and  Cultural  History  of  the   United  States  Since   1783    (3) 

Dr.  I.  V.  Brown 
American  Political  Biography    (3)  Professor  B.  M.  Hermann 

The  Economic  Development  of  the  United  States  in  the  19th  Century 
(3)  Dr.  N.  A.  McNall 

Latin  America  and  the  United  States   (3)  Professor  W.  H.  Gray 

Social   and   Cultural   History   of   Latin    America    (3)      To   alternate 
with  Hist.  460.  Professor  W.  H.  Gray 


HOME   ART 

Professor  Amy  G.  Gardner,  M.A. 
Chairman  of  the  Division 

H.  Art  515.  Backgrounds  of  the  Home  Arts  (3)  Art  quality  in  the  useful  ob- 
jects of  today  and  of  the  past;  comparison  and  evaluation  of  their  form  and  func- 
tion for  the  needs  of  their  time;  selections  from  industry  and  from  hand  arts 
leading  to  an  exhibition.  Prerequisites:  Art  54  or  Art  Ed.  6,  Art  74  or  H.  Art  240. 
Lecture  2  hours,  practicum  2  hours.  Professor  A.  G.  Gardner 

H.  Art  541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs 
with  consideration  of  materials  in  the  light  of  their  use  in  home  living.  Prerequi- 
site: Art  76  or  Art  Ed.  5  or  H.  Art  440.  Lecture  2  hours,  practicum  2  hours. 

Professor  A.  G.  Gardner 

In  addition  to  these  courses,  the  following  max  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
H.  Art  433,  433X.     Advanced  Home  Crafts    (2-12) 

H.  Art  434.     The  Art  and  the  CRAFrs  in  the  Homemaking  Program    (3-6) 
H.  Art  440,  440X.     Home  Furnishing  Problems    (3) 
H.  Art  443.     Home  Arts  in  the  Adult  Program    (3) 
H.  Art  444,  444X.     Home  Furnishing  Teaching  Problems   (3) 
H.  Art  447,  447X.     Home  Furnishings  for  the  Family    (3) 


HOME-COMMUNITY    RELATIONSHIPS 

Professor  Helen  R.  LeBaron,  M.S..  Ph.D. 
Chairman  of  the  Division 

H.C.  Rel.  502,  502v,  502X,  502vX.     Home   Economics  and  American   Society    (3) 
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Family  life  education  in  relation  to  a  democratic  culture;   emphasis  upon  the 
interrelatedness  of  socioeconomic  problems  and  the  American  family. 

H.G.  Rel.  503.     Graduate  Seminar  in   Home  Economics    (1)      Prerequisite:    grad- 
uate standing.  Discussion  1  hour.  Professor  G.  M.  Henderson 


HOME  ECONOMICS  EDUCATION 

Professor  Jean  D.  Amberson,  M.A.,  Ph.D. 
Head  of  the  Department 

H.E.  Ed.  500,  500v.  Research  in  Home  Economics  Education  (1-6)  Investiga- 
tion in  home  economics  education.  Individual  conferences  on  research. 

Professor  J.  D.  Amberson  or  H.  M.  Hatcher 

H.E.  Ed.  505,  505v,  505X,  505vX.  Practicum  in  Teaching  Home  Economics  in 
the  Secondary  School  (3-6)  Projects  in  home  economics  education  which  may 
be  carried  out  in  the  school  in  which  the  teacher  is  regularly  employed.  Confer- 
ence and  practicum  hours  to  be  arranged.  Professor  J.  D.  Amberson 

H.E.  Ed.  506,  506v,  506X,  506vX.  Current  Developments  in  Education  in  Rela- 
tion to  Home  Economics  (3)  Opportunity  for  home  economists  to  study  newer 
developments  in  education.  Prerequisite:  one  year  of  teaching  experience  in  home 
economics.  Lecture  3  hours.  Professor  J.  D.  Amberson 

H.E.  Ed.  509,  509v,  509X,  509vX.  Curriculum  Workshop  in  Family  Life  Educa- 
tion (3)  Laboratory  course  in  problems  of  curriculum  building;  individual 
problems  in  this  field;  frequent  individual  and  group  conferences.  Prerequisite: 
one  year's  experience  in  teaching  home  economics. 

Professor  J.  D.  Amberson  or  H.  M.  Hatcher 

H.E.  Ed.  510,  510v,  510X,  510vX.  The  Supervision  of  Home  Economics  Teach- 
ing (2-6)  For  teachers  of  home  economics  desiring  to  qualify  as  city,  county,  or 
student  teacher  supervisors.  Prerequisite:  graduation  from  four-year  teacher  train- 
ing curriculum  and  two  years'  teaching  experience  in  home  economics. 

Professor  J.  D.  Amberson,  H.  M.  Hatcher,  or  M.  E.  Riegel 

H.E.  Ed.  518,  518v,  518X,  518vX.  Evaluation  in  Family  Life  Education  (3) 
Methods  of  evaluating  progress  toward  goals  in  home  economics  education  and 
the  use  of  findings  in  program  planning  and  revision.        Professor  H.  M.  Hatcher 

H.E.  Ed.  521,  521v,  521X,  521vX.  Home  Economics  Education  Seminar  (2-3) 
Selected  topics  and  recent  developments  in  education  for  family  living.  Confer- 
ences and  guidance  relative  to  individual  research  problems. 

Professor  J.  D.  Amberson  or  H.  M.  Hatcher 

H.E.  Ed.  526,  526v,  526X,  526vX.  The  Community  Program  in  Family  Life  Edu- 
cation (2-3)  Ways  of  discovering  community  needs  and  resources;  methods  in 
developing  the  community  program  in  family  living;  leadership  education  for 
the  lay  member  of  the  community.  Recitation  2  or  3  hours. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
H.E.  Ed.  406,  406v,  406X,  406vX.     Teaching  Aids  in  Family  Life  Education    (1-4) 

Professor  M.  E.  Riegel 
H.E.  Ed.  415v,  415vX.     The  Teaching  of  Homemaking    (2) 
H.E.  Ed.  416v,  416vX.     Administering  the  Homemaking  Program    (2) 
H.E.  Ed.  427,  427v,  427X,  427vX.     Family  Life  Education    (3) 
H.E.  Ed.  443,  443v,  443X,  443vX.     Adult  Homemaking  Education    (3) 

Professor  R.  H.  Cook 
H.E.  Ed.  463,  463v.    Senior  Seminar    (1) 
H.E.  Ed.  466,  466v.    Student  Teaching    (9) 
H.E.  Ed.  478,  478v,  478X,  478vX.     Appraising  Student  Progress  in  Education  for 

Family  Living  (3) 


HORTICULTURE 

Professor  Warren  B.  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N.A. 
Head  of  the  Department 

Hort.  500.  Ecology  of  Fruit  Plants  (3)  The  factors  limiting  the  distribution 
and  intensity  of  culture  of  fruit  species  and  varieties  and  the  effect  of  environ- 
mental factors  on  cultural  practices.  Conference  3  hours. 

Hort.  501.  Pomology  Research  (2-12)  Investigation  of  problems  involving  re- 
view of  literature,  field  and  laboratory  research.  Prerequisite  or  concurrent:  Hort. 
445.  Professor  D.  G.  White 

Hort.  503.  Experimental  Plant  Breeding  (3-6)  Problems  based  mainly  on  the 
research  work  of  the  department,  with  a  review  of  experimental  methods  and 
literature.  Prerequisite:   Hort.  444.  Professor  R.  E.  Larson 

Hort.  504.  Vegetable  Crop  Research  (2-9)  Investigation  of  problems  involving 
review  of  literature,  field  and  laboratory  research.  Prerequisite:  Hort.  420  or  424. 

Professor  M.  L.  Odland 

Hort.  505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more 
valuable  contributions  to  vegetable  production.   Prerequisite:    Hort.  420  or  424. 

Professor  M.  L.  Odland 

Hort.  506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications, 
and  interpretations  of  diagnostic  methods  for  determining  fertilizer  requirements 
of  horticultural  crops.  Professor  Walter  Thomas 

Hort.  507.  Plant  Breeding  Research  (3-6)  A  critical  review  of  the  breeding 
projects  of  the  department,  with  original  investigations.  Prerequisite:   Hort.  444. 

Professor  R.  E.  Larson 

Hort.  512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  involved 
in  the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their 
application.  Professor  W.  B.  Mack 
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Hort.  513.  Research  in  Ornamental  Horticulture  (2-12)  Review  of  research 
in  ornamental  horticulture,  with  original  investigations. 

Professor  R.  P.  Meahl 

Hort.  514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affect- 
ing the  asexual  and  sexual  propagation  of  fruit  and  ornamental  plants. 

Professor  R.  P.  Meahl 

Hort.  515.  Ecology  of  Ornamental  Plants  (3)  The  interrelation  of  ornamental 
plants  and  their  environments,  with  emphasis  on  autecology. 

Hort.  517.  Horticulture  Seminar  (1  per  semester)  Review  of  current  research 
publications  in  horticulture.  Each  student  presents  one  or  more  reviews  of  assign- 
ed topics.  Conference  1  hour  weekly. 

Hort.  518.  Research  Problems  in  Landscape  Horticulture  (2-12)  Selected  prob- 
lems to  be  assigned  for  original  investigation  in  the  creation,  conservation,  or 
management  of  planted  areas.  Prerequisite:   Hort.  455.  Practicum  6  to  36  hours. 

Professor  J.  R.  Bracken 

Hort.  519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester) 
Review  of  current  research  publications  on  the  genetics  of  horticultural  crops. 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics.  Con- 
ference 1  hour  weekly. 

Hort.  520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semester) 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics.  Con- 
ference 1  hour  weekly. 

Hort.  521.  Technical  Practices  in  Landscape  Contracting  (2-12)  Commercial 
and  technical  operations  in  landscape  contracting  and  maintenance  services.  Pre- 
requisites: Hort.  460,  461.  Practicum  6  to  36  hours.  Professor  J.  R.  Bracken 

Hort.  523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3) 
Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  mainten- 
ance of  seed  stocks  and  seed  production.  Prerequisite:  Hort.  444  or  Bot.  423. 

Professor  M.  L.  Odland 

Hort.  524.     Experimental  Procedures  in   Horticultural  Research    (3) 

Professor  R.  E.  Larson 

Hort.  525.  Horticultural  Research  Techniques  (3)  Practice  in  and  compari- 
son of  methods  and  apparatus  used  in  horticultural  research. 

Professor  D.  G.  White 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Hort.  418.     Subtropical  and  Tropical  Fruits    (3)  Professor  D.  G.  White 

Hort.  420.     Advanced  Commercial  Vegetable  Production    (3) 

Professor  M.  L.  Odland 
Hort.  423.     Advanced  Fruit  and  Vegetable  Processing    (3) 
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Professor  M.  L.   Odland 


Hort.  424.  Advanced  Olericulture    (3-6) 

Hort.  427.  Advanced  Floriculture   (3) 

Hort.  428.  Advanced  Floriculture    (3) 

Hort.  444.  Advanced  Plant  Breeding   (3-6) 

Hort.  445.  Principles  of  Pomology    (3) 

Hort.  446.  Advanced  Pomology    (3) 

Hort.  447.  Problems  in  Pomology    (1-3) 

Hort.  453.  Nursery  Principles  and  Practice   (3) 

Hort.  454.  Landscape  Problems   (3-6) 

Hort.  455.  Landscape  Problems   (3-6) 

Hort.  456.  Problems  in  Nursery  Practice    (3) 

Hort.  460.  Landscape  Horticulture  Projects    (3) 

Hort.  461.  Parks  and  Park  Administration    (3) 

Hort.  462.  Institutional  Grounds  and  Their  Administration    (3) 

Professor  J.  R.  Bracken 

Hort.  463.  Landscape  Horticulture  Projects   (1-6)  Professor  J.  R.  Bracken 


Professor  R.  E.  Larson 

Professor  D.  G.   White 

Professor  D.  G.  White 

Professor  D.  G.  White 

Professor  R.  P.  Meahl 

Professor  ].  R.  Bracken 

Professor  J.  R.  Bracken 

Professor  R.  P.  Meahl 

Professor  J.  R.  Bracken 

Professor  J.  R.  Bracken 


HOTEL  ADMINISTRATION 

Professor  Esther  A.  Atkinson,  M.S. 
Head  of  the  Department  of  Hotel  and  Institution  Administration 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in 

force: 

Hl.  Adm.  415.     Hotel  Promotion    (2)  Professor  R.  M.  Bower 

Hl.  Adm.  440.     Hotel  Operational  Liabilities    (2)  Professor  R.  M.  Bower 

Hl,  Adm.  445.     Hotel  Organization  and  Operation   (3)  Professor  R.  M.  Bower 


HOUSING  AND   HOME   EQUIPMENT 

Professor  Delpha  E.  Wiesendanger,  M.S. 
Acting  Head  of  the  Department  of  Home  Management,  Housing,  and  Art 

The  following  course  may   he  taken  for  graduate  credit  under  the  restrictions   in 
force: 

Hs.  Eqp.  470,  470X.     Housing  the  Family    (2-3)  Professor  D.  E.   Wiesendanger 


INDUSTRIAL  ARTS 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 

Head  of  the  Department  of  Industrial  Education 

Professor  John  F.  Friese,  M.S. 

Ind.  Arts  574.     History  and  Philosophy  of  Industrial  Arts    (2-3)      Historical  de- 
velopments and  concurrent  educational  philosophies  of  industrial  arts  in  Amen- 
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can  education.  Prerequisite:    12  hours  in  professional  courses  in  industrial  arts 
education  or  teaching  experience.  Lecture  2  or  3  hours. 

Ind.  Arts  575.  Problems  in  Industrial  Arts  Education  (2-3)  Subject  matter, 
projects,  methods  of  manual  and  informational  teaching,  aids  and  devices,  selec- 
tion of  text  and  reference  materials,  personnel  organization,  shop  management, 
problem  pupils.  Prerequisite:   12  hours  of  industrial  arts  education. 

Ind.  Arts  576.  Supervision  and  Administration  of  Industrial  Arts  Education 
(2-3)  How  to  organize,  supervise,  and  administer  functioning  programs  of  in- 
dustrial arts;  the  duties  of  a  supervisor  and  director  of  industrial  arts.  Lecture 
2  or  3  hours. 

Ind.  Arts  577.  Testing  in  Industrial  Arts  (2-3)  Construction  of  informal  manip- 
ulative and  written  tests;  use  of  standardized  mechanical  aptitude  and  achieve- 
ment tests;  construction  and  use  of  rating  scales;  scoring  and  grading;  interpre- 
tation of  test  results.  Prerequisites:  6  hours  in  graduate  courses  in  industrial  arts 
and  a  graduate  course  in  psychology.  Lecture  2  or  3  hours. 

Ind.  Arts  578.  Research  in  Industrial  Arts  (1-18)  Individual  research  in  in- 
dustrial arts  for  dissertations  and  lesser  research  studies.  Prerequisite:  6  hours  in 
professional  courses  in  industrial  arts. 

Unit  A.     Common  Research  Techniques  in  Industrial  Arts   (2-3) 
Unit  B.     Individual  Research  Problems  in  Industrial  Arts   (1-15) 

Ind.  Arts  579.  Master's  Thesis  in  Industrial  Arts  (1-6)  Conferences  and  assign- 
ments relating  to  the  preparation  of  an  acceptable  thesis  for  the  Master  of 
Science  or  Master  of  Education  degrees.  Prerequisite:  6  hours  in  professional 
courses  in  industrial  arts. 

Ind.  Arts  580.  Seminar  in  Industrial  Arts  (2-9)  Directed  intensive  study,  in- 
vestigation, or  research  in  selected  phases  of  the  program;  reports  and  construc- 
tive criticism.  Prerequisite:  12  hours  in  industrial  arts  education  or  teaching 
experience.  Lecture  2  to  9  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Ind.  Arts  407,  407X.     Industrial  Arts  Education    (2-3) 
Ind.  Arts  421,  42 IX.     Curriculum  Materials  in  Industrial  Arts    (2-3) 
Ind.  Arts  470,  470X.     Problems  in  Senior  High  School  Industrial  Arts    (2-3) 


INDUSTRIAL  EDUCATION 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 
Head  of  the  Department 

Ind.  Ed/  501  v.  Seminar  in  Vocational  Education  (1-12)  Conferences,  investiga- 
tions, and  discussion  for  advanced  students  and  mature  persons  who  have  had 
experience  as  teachers,  supervisors,  or  administrators.  Conference  1   to  12  hours. 
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Unit  A.  Curriculum  Construction    (2-3) 

Unit  B.  Testing  and  Grading    (2-3) 

Unit  C.  Vocational  Technical  Education    (2-3) 

Unit  D.  Adult  Education    (2-3) 

Ind.  Ed.  506v.  Administration  of  Vocational  Education  (1-6)  The  job  of  the 
local  director  of  industrial  education  in  organizing  and  developing  city  and  other 
local  programs  of  industrial  education.  Prerequisite:  6  semester  hours  in  indus- 
trial education  or  valid  director's  certificate,  equivalent  training  and  experience. 
Lecture  1  to  6  hours. 

Ind.  Ed.  510v.  Vocational  Education  for  Administrators  (2-3)  Designed  for 
school  administrators  and  supervisors  who  desire  an  understanding  of  practical 
arts  and  vocational  education.  Prerequisite:  Ind.  Ed.  Iv  or  trade  or  teaching 
experience.  Lecture  2  or  3  hours. 

Ind.  Ed.  550v.  Research  in  Vocational  Education  (1-12)  Research  techniques 
in  vocational  education  and  research  problems  in  connection  with  work  of  even- 
ing, part-time,  or  day  vocational  industrial  schools. 

Unit  A.     Research   Techniques  in    Vocational  Industrial  Education    (2-3) 
Unit  B.     Individual  Research  Problems  in  Vocational  Industrial  Education   (1-10) 

Ind.  Ed.  555v.     Current  Problems  in  Vocational  Education    (1-6)      Recent  trends 
and  developments  in  part-time,  full-time,  and  evening  school  education,  involv- 
ing critical  analysis  of  objectives,  content,  and  outcome.  Lecture  1   to  6  hours. 
Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions    (1) 
Unit  B.     Policies  and  Program  of  the  American    Vocational  Association    (1) 
Unit  C.     Federal  and  State  Vocational  Legislation,  Present  and  Pending   (1) 
Unit  D.     Financing  Vocational  Educatioji    (1) 

Unit  E.     Current  Administrative  Problems  in   Vocational  Education    (1) 
Unit  F.     Current  Administrative  Problems  in    Vocational  Education   (continued) 
(1) 

Ind.  Ed.  558v.  Frontier  Problems  in  Vocational  Industrial  Education  (2-3  per 
unit) 

Unit  A.     Federal  Legislation    (2-3) 

Unit  B.    Present-Day  Local  Personnel  and   Curriculum  Problems    (2-3) 
Unit  C.     State  and  Local  Supervision  and  Administration    (2-3) 

Ind.  Ed.  560v.  Philosophy  of  Industrial  Education  (2-3)  Principles  and  beliefs 
upon  which  progressive  industrial  education  rests;  basic  concepts  underlying  prac- 
tical arts  and  vocational  education;  literature  for  evaluating  instructional  prac- 
tices. Prerequisite:  12  hours  in  industrial  education  or  teaching  experience.  Lecture 
2  or  3  hours. 

Ind.  Ed.  590v.  Master's  Thesis  in  Industrial  Education  (2-6)  Conferences  and 
assignments  relating  to  the  selection  and  preparation  of  an  acceptable  thesis  for 
the  degree  of  Master  of  Education  or  Master  of  Science. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Ind.  Ed.  401v,  40IvX.     History  of  Industrial  Education    (2-3) 
Ind.  Ed.  402v,  402vX.     Supervision  of  Vocational  Education    (2-3) 
Ind.  Ed.  403v,  403vX.     Supervised  Field  Work    (1-6) 
Ind.  Ed.  405v,  405vX.     Conference  Leader  Training    (2-3) 
Ind.  Ed.  408v,  408vX.     Occupations   (2-3) 
Ind.  Ed.  409v,  409vX.     Tests  and  Measurements    (2-3) 

Ind.  Ed.  410v,  410vX.     Influences  of  Modern  Industrial  Llfe  on  Industrial  Edu- 
cation   (2-3) 
Ind.  Ed.  412v,  412vX.     Special  Problems  in  Vocational  Education    (2-4) 
Ind.  Ed.  414v,  414vX.    Vocational  Educational  Guidance    (2-3) 
Ind.  Ed.  415v,  415vX.     Problems  in  Co-ordinating  Vocational  Education    (2-3) 
Ind.  Ed.  418v,  418vX.     Problems   in   Audio-Visual   Aids   in    Industrial   Education 

(2-3) 
Ind.  Ed.  420v,  420vX.     Occupational  Hygiene   (2-3) 
Ind.  Ed.  425 v.    Workshop  in  Industrial  Education    (1-6) 
Ind.  Ed.  427v,  427vX.     Advanced  Course  of  Study  Building    (2-3) 
Ind.  Ed.  430v,  430vX.     Safety  Education  for  Vocational  Teachers    (2-3) 
Ind.  Ed.  436v,  436vX.     Adult  Education  in  Industrial  America   (2-3) 
Ind.  Ed.  446v,  446vX.     Improvement    of    Instruction    in    Vocational    Education 

(2-4) 
Ind.  Ed.  450v,  450vX.     Shop  Layout  and  Management   (2-3) 
Ind.  Ed.  458v.     Emerging  Problems  in  Vocational  Education    (1-7) 
Unit  A.    Federal  and  State  Laws  Relating  to  Vocational  Education   (1) 
Unit  B.     Framework  of  Federal,  State,  and  Local  Administrative  Agencies    (1) 
Unit  C.    Federal,  State,  and  Local  Policies  and  Plans  for   Vocational  Education 

(1) 
Unit  D.     Local  Administration  of  Vocational  Education    (1) 
Unit  E.    Labor  Laws  and  Labor  Relations  Affecting  Education    (1) 
Unit  F.     Vocational  Training  for  War  and  Postwar  Eras    (1) 
Unit  G.     Problems  in   Vocational  Rehabilitation  of  the  Physically  Handicapped 

(1) 
Ind.  Ed.  460.     Problems  in  Vocational  Rehabilitation  of  the  Handicapped   (1-6) 
Unit  A.     The  Counseling  Interview  in  Vocational  Rehabilitation    (1-3) 
Unit  B.     Occupational    Information    and    Placement    Techniques    in    Vocational 
Rehabilitation   (1-3) 


INDUSTRIAL  ENGINEERING 

Professor  Clarence  E.  Bullinger,  I.E.,  M.S. 
Head  of  the  Department 

I.E.  501.  Manufacturing  Methods  (2-8)  Special  projects  including  investigation, 
experimentation,  design,  and  research  of  some  one  or  more  special  types  of  manu- 
facture. Seminar  and  practicum.  Professor  C.  E.  Bullinger 
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I.E.  502.  Management  Methods  (3-6)  Intensive  study  of  the  newer  phases  of 
scientific  management,  including  production  control  and  application  of  Gantt 
charts;  research  on  special  problems.  Seminar  and  practicum. 

Professor  C.  E.  Bullinger 

I.E.  503.     Personnel  Relations    (2-8)      Research  on  special  topics.  Seminar. 

Professor  C.  E.  Bullinger 

I.E.  505.  Graphical  Computation  (2-10)  The  construction  of  natural  and  loga- 
rithmic scales,  applications  of  various  co-ordinate  papers  and  construction  of  no- 
mographic or  alignment  charts;  determination  of  empirical  formulae  from  engi- 
neering data.  Seminar  and  practicum.  Professor  M.  M.  Babcock 

I.E.  506.  Time  and  Motion  Study  (3-9)  Machine  data,  elementary  and  funda- 
mental machine  times;  determination  of  fatigue  curves;  design  of  Barth  slide 
rules,  micromotion  study  and  chart  plotting  of  micromotion  results;  chronocycle- 
graph  study.  Seminar.  Professor  C.  A.  Anderson 

I.E.  507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as 
control  media;  establishing  standard  cost  data,  standard  cost  accounting  pro- 
cedures, and  the  use  of  cost  variances  in  controlling  manufacturing  operations. 
Prerequisite:  I.E.  401.  Seminar.  Professor  R.  A.  Hussey 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 

the  restrictions  in  force: 
I.E.  401.     Industrial  Accounts    (4)  Professor  R.  A.  Hussey 

I.E.  404.     Scientific  Management   (2)  Professor  C.  E.  Bullinger 

I.E.  406.     Factory  Planning    (2)  Professor  M.  M.  Babcock 

I.E.  409.     Personnel  Administration    (3)  Professor  G.  D.  Thomas 

I.E.  411.     Manufacturing  Budgets   (2)  Professor  R.  A.  Hussey 

I.E.  422a,b,c,d,e,f.     Industrial  Engineering  Problems   (2  per  unit) 

Professors  M.  M.  Babcock,  C.  E.  Bullinger, 

C.  A,  Anderson,  R.  A.  Hussey,  G.  D.  Thomas 

I.E.  423.     Quality  Control   (2-3)  Professor  C.  E.  Bullinger 

I.E.  424.     Job  Evaluation    (3)  Professor  G.  D.  Thomas 


INSTITUTION   ADMINISTRATION 

Professor  Esther  A.  Atkinson,  M.S. 
Head  of  the  Department  of  Hotel  and  Institution  Administration 

Ind.  Adm.  502.  Problems  in  Institutional  Administration  (3-6)  Individual  study 
of  problems  in  institutional  administration.  Prerequisites:  In.  Adm.  306,  330, 
426.  Lecture  2  hours;  practicum,  individual  field  work.      Professor  E.  A,  Atkinson 

In  addition  to  this  course,  the  folloiuing  may  be  taken  for  graduate  credit   under 

the  restrictions  in  force: 
In.  Adm.  408.     Equipment  for  Institutions    (3) 
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In.  Adm.  410.  Tea  Room  Management    (3) 

In.  Adm.  426.  Institution  Marketing   (3) 

In.  Adm.  437a,b,cS.     School  Cafeteria  Problems  (1-3)      Units  A,  B,  C,  1  credit  per 

unit. 

In.  Adm.  438.  School  Cafeteria   (2-4) 

In.  Adm.  461.  Institution  Administration    (3) 

In.  Adm.  462.  Institution  Experience    (3) 


ITALIAN 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

It.  571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor.  Recitation  3  hours. 


JOURNALISM 

Professor  Franklin  C.  Banner,  M.A. 
Head  of  the  Department 

The  following  course  may   be  taken  for  graduate  credit  under  the  restrictions  in 

force: 
Journ.  430S.     Supervision  and  Management  of  School  Publications   (3) 


LATIN 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 
Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical 
Languages  will  offer  graduate  work;  but  not  more  than  one  of  the  following  courses 
will  ordinarily  be  given  in  any  one  semester.  Prospective  students  should  confer 
with  the  department  before  registration. 

Latin  500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major 
forms  of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lec- 
tures. Professor  R.  E.  Dengler 

Latin  501.  Roman  Religion  and  Philosophy  (3)  Primitive  Roman  religious 
concepts;  their  growth  through  contact  with  more  mature  cultures;  the  develop- 
ment of  philosophic  thought  at  Rome;  the  social  and  political  status  of  society 
in  the  Roman  empire  in  relation  to  the  rise  of  Christianity.  Lectures  and  reports. 

Professor  F.  B.  Krauss 
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Latin  502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions; 
illustrative  exercises.  Professor  F.  B.  Krauss 

Latin  503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials, 
Roman  book  and  cursive  hands;  illustrative  exercises.  Professor  R.  E.  Dengler 

Latin  504.  Roman  Topography  (3)  The  physical  development  of  the  city  of 
Rome,  its  walls,  aqueducts,  bridges,  streets,  fora,  public  buildings,  temples,  etc.; 
building  materials  and  methods  of  construction.  Lectures  and  reports. 

Professor  F.  B.  Krauss 

Latin  510.     Latin  Seminar   (3) 

Latin  518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the 
guidance  of  a  member  of  the  department.  Professor  R.  E.  Dengler 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 

Latin  428.    Lucretius   (3)  Professor  F.  B.  Krauss 

Latin  429.     Quintxlian   (3)  Professor  F.  B.  Krauss 

Latin  431.     Juvenal  (3)  Professor  F.  B.  Krauss 

Latin  436S.     Functional  Problems  in  Latin  (3) 

Latin  440a,b,c,dS.     College  Latin    (3-12)  Professor  R.  E.  Dengler 


LIBRARY  SCIENCE 

Consult  Librarian  Ralph  W.  McComb,  M.A. 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in 

force: 
Lib.  Sci.  403S.     Intermediate  Dictionary  Cataloguing  and  Subject  Headings  (2-3) 
Lib.  Sci.  405S.     Intermediate  Reference  Work  and  Bibliography    (2-3) 


MATHEMATICS 

Professor  Orrin  Frink,  Jr.,  M.A.,  Ph.D. 
Head  of  the  Department 

Math.  500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the 
potential  function,  and  Lagrange's  equations.  Prerequisite:  Math.  419.  Lecture 
3  hours. 

Math.  501.  Theory  of  Functions  of  a  Real  Variable  (3)  Theory  of  point  sets; 
of  continuous  and  discontinuous  functions  of  a  real  variable,  together  with  the 
study  of  their  derivatives  and  of  their  integrals  in  both  the  Riemann  and  Le- 
besgue  sense.  Prerequisite:  Math.  420.  Lecture  3  hours. 
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Math.  502.  Theory  of  Functions  oi-  a  Real  Variable  (3)  Continuation  of 
Math.  501.  Lecture  3  hours. 

Math.  503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and  in- 
tegrals; spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis  on  their 
applications.  Prerequisite:  Math.  405. 

Math.  505.  Integral  Equations  and  Their  Application  to  Mathematical  Physics 
(2)  The  solution  of  the  equations  of  Fredholm  and  Volterra,  together  with 
their  application  to  problems  of  geometry  and  analysis,  to  boundary  problems  in 
physics,  etc.  Prerequisite:  Math.  405.  Lecture  2  hours. 

Math.  506.  Integral  Equations  and  Their  Application  to  Mathematical  Physics 
(2)      Continuation  of  Math.  505.  Lecture  2  hours. 

Math.  507.  Calculus  of  Variations  (3)  Prerequisites:  Math.  421,  431.  Lecture 
3  hours. 

Math.  508.  Theory  of  Functions  of  a  Complex  Variable  (3)  A  logical  develop- 
ment of  the  complex  number  system  and  the  fundamental  operations  of  com- 
plex numbers;  the  theory  of  analytic  functions  of  a  complex  variable.  Prerequi- 
site: Math.  420.  Lecture  and  exercises  3  hours. 

Math.  509.  Theory  of  Functions  of  a  Complex  Variable  (3)  Continuation 
of  Math.  508.     Lecture  and  exercises  3  hours. 

Math.  510.  Theory  of  Groups  (3)  General  properties  of  groups  with  applica- 
tions. Prerequisite:   Math.  11.  Lecture  3  hours. 

Math.  511.  Introduction  to  Higher  Algebra  (3)  Algebra  of  matrices,  deter- 
minants, bilinear  and  quadratic  forms.  Prerequisites:  Math.  9,  11.  Lecture  and 
exercises  3  hours. 

Math.  512.  Introduction  to  Higher  Algebra  (3)  Continuation  of  Math.  511. 
Lecture  and  exercises  3  hours. 

Math.  513.  Advanced  Analytic  Geometry  (3)  Introduction  of  homogeneous 
co-ordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite: 
Math.  30. 

Math.  514.     Advanced  Analytic  Geometry    (3)      Continuation  of  Math.  513. 

Math.  520.  Projective  Geometry  (3)  A  general  study  of  the  subject  from  the 
postulational  standpoint.  Prerequisite:  Math.  30.  Lecture  3  hours.  Alternate  years 
or  as  required. 

Math.  521.  Projective  Geometry  (3)  Continuation  of  Math.  520.  Lecture  3 
hours.  Alternate  years  or  as  required. 

Math.  522.  Metric  Differential  Geometry  (3)  The  usual  classical  treatment 
of  the  subject.  Prerequisite:  Math.  11  or  30. 

Math.  523.     Differential  Geometry    (3)      Continuation  of  Math.  522. 
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Math.  524.  Projective  Differential  Geometry  (3)  Study  of  the  classic  methods 
of  Wilcznski,  Lane,  Fubini,  etc.  Prerequisite:   Math.  514.  Lecture  3  hours. 

Math.  525.  Projective  Differential  Geometry  (3)  Continuation  of  Math.  524. 
Lecture  3  hours. 

Math.  526.  Algebraic  Geometry  (3)  Involutions  on  rational  curves  and  related 
topics.  Prerequisite:  Math  514.  Lecture  3  hours. 

Math.  527.     Algebraic  Geometry   (3)      Continuation  of  Math  526.  Lecture  3  hours. 

Math.  530.  Analysis  Situs  (3)  Combinatorial  analysis  situs  with  application, 
abstract  spaces,  continuous  curves,  and  the  theory  of  dimensionality.  Prerequisite: 
Math.  501. 

Math.  531.     Analysis  Situs    (3)      Continuation  of  Math.  530. 

Math.  532.  Theory  of  Sets  (3)  Theory  of  abstract  sets;  cardinal  and  ordinal 
numbers;  sets  of  points  in  Euclidean  space  and  in  general  metric  space;  theory 
of  measure  with  applications  to  geometry  and  function  theory.  Prerequisite:  gen- 
eral mathematical  maturity.  Lecture  3  hours. 

Math.  533.  Theory  of  Sets  (3)  Continuation  of  Math.  532.  Prerequisite:  Math. 
532.  Lecture  3  hours. 

Math.  534.  Theory  of  Algebraic  Numbers  (3)  An  introduction  to  the  number 
theory  of  quadratic  fields,  with  a  study  of  the  theory  of  ideals  in  quadratic  and 
higher  fields,  with  application.  Prerequisite:  Math.  404. 

Math.  535.  Modern  Algebraic  Theories  (3)  Algebraic  invariants,  matrices, 
quadratic  and  Hermitian  forms,  Galois  theory  of  equations,  modular  systems,  etc. 
Prerequisite:  general  mathematical  maturity.  Lecture  3  hours. 

Math.  536.  Modern  Algebraic  Theories  (3)  Continuation  of  Math.  535.  lecture 
3  hours. 

Math.  540.  Theory  of  Relativity  (3)  An  introduction  to  the  subject  by  a 
study  of  the  Riemann  Einstein  space.  Prerequisites:   Math  405,  417,  431. 

Math.  541.     Theory  of  Relativity    (3)      Continuation  of  Math.  540. 

Math.  550.  Mathematical  Logic  (3)  The  logical  basis  of  mathematics  and  its 
ultimate  nature.  Prerequisite:   general    mathematical  maturity.   Lecture  3  hours. 

Math.  552.  Numerical  Methods  (3)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis, 
and  use  of  modern  calculating  equipment.  Prerequisite:  Math.  420.  Lecture  3 
hours. 

Math.  553.  Numerical  Methods  (3)  Continuation  of  Math.  552.  Prerequisite: 
Math.  552.  Lecture  3  hours. 

Math.  560.     Theory  of  Differential  Equations    (3) 
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Math.  561.  Theory  of  Differential  Equations    (3)      Continuation  of  Math.  560. 

Math.  570.  Special  Topics  in  Geometry   (3-6) 

Math.  571.  Special  Topics  in  Analysis   (3-6) 

Math.  575.  Mathematics  Seminar    (2-6)      Selected  topics  from  recent  mathemati- 
cal developments.  Prerequisite:  general  mathematical  maturity.  Lecture  2  hours. 

Math.  576.  Mathematics  Seminar    (2-6)      Continuation  of  Math.  575.  Lecture  2 
hours. 


In  addition  to  these  courses, 
the  restrictions  in  force: 


the  folloiving  may  be  taken  for  graduate  credit  under 


401. 
403. 
404. 
405. 
409. 
410. 
411. 
417. 
419. 


Math. 
Math. 
Math. 
Math. 
Math. 
Math. 
Math. 
Math. 
Math. 
Math.  420. 
Math.  421. 
Math.  424. 
Math.  425. 
Math.  431. 
Math.  440. 
Math.  441. 
Math.  451. 
Math.  452. 
Math.  471. 
Math.  472. 


College  Geometry    (3) 

Modern  Methods  in  Geometry   (3) 

Theory  of  Numbers   (3) 

Partial  Differential  Equations   (3) 

Theory  of  Probability   (3) 

Statistical  Methods   (3) 

Finite  Differences   (3) 

Vector  Analysis  (3) 

Analytical  Mechanics    (3) 

Advanced  Calculus   (3) 

Advanced  Calculus   (3) 

Least  Squares   (2) 

Curve  Fitting   (1) 

Differential  Equations   (3) 

Theory  of  Equations   (3) 

Theory  of  Equations   (3) 

Introduction  to  Applied  Mathematics 

Introduction  to  Applied  Mathematics 

Foundations  of  Algebra   (3) 

Foundations  of  Geometry   (3) 


(3-6) 
(3-6) 


MECHANICAL  ENGINEERING 

Professor  Norman  R.  Sparks,  M.E. 
Head  of  the  Department 

M.E.  502.  Advanced  Gas  Turbines  (3-6)  The  thermodynamic  and  stress  analysis 
design  of  gas  turbine  and  compressor  units.  Prerequisite:   M.E.  409. 

M.E.  504.  Advanced  Thermodynamics  (3-6)  Pure  and  applied  thermodynamics 
including  its  application  to  advanced  engineering  problems;  collateral  reading 
and  discussion  of  the  classical  works  on  the  subject.  Prerequisite:   M.E.  3  or  104. 

M.E.  505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to 
efficient  design  of  mechanical  engineering  equipment.   Prerequisite:    M.E.  412. 
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M.E.  506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted  to 
the  individual  requirements  of  graduates  in  mechanical  engineering. 

M.E.  507.  Advanced  Internal  Combustion  Engines  (3)  Design  and  performance 
of  both  carburetor  and  fuel  injection  type  reciprocating  engines  primarily  from 
the  thermodynamic  viewpoint,  with  emphasis  on  the  economics  of  operation. 
Prerequisites:  M.E.  413,  504.  Lecture  3  hours. 

M.E.  508.  Mechanical  Engineering  Research  (1-9)  Research  related  to  the 
mechanical  engineering  major  subject;  work  must  show  evidence  of  original 
thinking;  may  be  scheduled  as  thesis  work  for  the  M.S.  degree. 

M.E.  509.  Heat  Engineering  Seminar  (2-6)  Advanced  studies  in  design  and  per- 
formance of  heat  equipment,  direct-fired  and  unfiled;  adapted  to  the  individual 
requirements  of  graduates  in  mechanical  engineering.  Prerequisite:   M.E.  6. 


MECHANICAL  ENGINEERING  DESIGN 

M.E.  Des.  502.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubri- 
cation, and  the  methods  of  applying  it  to  bearing  design,  together  with  a  survey 
of  methods  of  testing  lubricants. 

M.E.  Des.  505.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional 
vibrations  in  and  balancing  of  rotating  and  reciprocating  machinery;  an  exact 
analysis  of  the  stresses  produced  by  these  and  other  dynamic  forces  in  machine 
parts.  Prerequisites:  Mchs.  12,  M.E.  Des.  8. 


MECHANICAL   ENGINEERING   LABORATORY 

M.E.  Lab.  501.     Investigation    Projects     (2-6)      Special    experimental    studies    or 
investigations  in  mechanical  engineering,  adapted  to  individual  requirements. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

M.E.  401a,b,c,d.     Mechanical  Engineering    (3-12) 

M.E.  402.    Air  Conditioning   (3) 

M.E.  408.     Steam  Turbines  (3) 

M.E.  409.     Gas  Turbines   (3) 

M.E.  410.     Steam  Power  Plants   (3) 

M.E.  411.     Refrigeration    (3) 

M.E.  412.     Fundamentals  of  Heat  Transfer   (3) 

M.E.  413.     Internal  Combustion  Engines   (3) 

M.E.  415.     Heat  Transfer  Processes  in  Commercial  Manufacturing    (3) 

M.E.  416.     Resistance  and  Powering  of  Ships   (3) 

M.E.  Des.  402.    Design  of  Machine  Tools   (3) 


110 THE    PENNSYLVANIA     STATE     COLLEGE 

METALLURGY 

Professor  Jay  W.  Fredrickson,  Ph.D. 
Chief  of  the  Division 

Met.  500.  Metallurgical  Research  (3-15  per  semester)  Research  on  special 
topics;  conferences,  reading,  and  library  work.  Results  may  be  embodied  in  a 
thesis.  Prerequisites:  Met.  411,  413. 

Met.  501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of 
special  problems  in  metallurgy.  Prerequisites:  Met.  411,  413.  Practicum  3  to  18 
hours. 

Met.  502.  Metallurgical  Seminar  (1  per  semester)  Conferences,  reading,  and 
reports.  Required  of  all  graduate  students  in  metallurgy. 

Met.  515.  Corrosion  and  Protection  of  Metallic  Surfaces  (3)  The  phenomena 
and  theories  of  corrosion  processes  from  the  viewpoint  of  the  metallurgist;  the 
chemistry  and  metallurgy  of  metal  protection  by  electroplating,  anodizing,  gal- 
vanizing, tinning,  metal  spraying,  and  other  metallurgical  surface  treatments,  in 
both  theoretical  and  practical  aspects.  Prerequisites:  Met.  411,  413.  Lecture  3 
hours.  Professor  H.  J.  Read 

Met.  516.  Mechanical  Metallurgy  (3)  Theory  of  plastic  flow  and  rupture  of 
polycrystalline  metals;  the  influence  of  combined  stresses,  rate  of  deformation 
and  temperature  variation  on  the  flow  and  rupture  of  metals;  the  applications  of 
theory  to  metal  forming  operations  and  the  interpretation  of  mechanical  test 
results.  Prerequisites:  Met.  411,  413.  Lecture  3  hours. 

Met.  517.  Advanced  Nonferrous  Metallurgy  (3)  Theory  of  chemical  processes 
in  the  extractive  metallurgy  of  the  principal  nonferrous  metals;  particular  at- 
tention to  electrometallurgical  operations  in  the  fields  of  electrowinning  and  elec- 
trorefining,  and  to  processes  involving  the  vapor  phase.  Prerequisites:  Met.  411, 
413.  Lecture  3  hours.  Professor  H.  J.  Read 

Met.  518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermo- 
dynamic principles  to  the  study  of  gas-metal,  slag-metal,  and  complex  alloy 
systems;  equilibrium  and  rates  of  reaction  in  metal  extractions  and  refining  pro- 
cesses. Constitution  of  complex  alloys.  Prerequisites:  Met.  411,  413.  Lecture  3 
hours.  Professor  H.  M.  Davis 

Met.  519.  Advanced  Ferrous  Metallurgy  (3)  Theory  of  the  chemical  processes 
in  the  smelting,  refining,  and  deoxidation  of  iron  and  steel;  slag  and  metal  bath 
control  methods;  ingot  solidification  and  primary  forging  operations,  and  their 
relation  to  the  properties  of  wrought  steel  products.  Prerequisites:  Met.  411,  413. 
Lecture  3  hours. 

Met.  520.  Foundry  Metallurgy  (3)  The  principles  of  foundry  metallurgy  and 
their  application  to  foundry  operations  for  various  casting  alloys;  specific  atten- 
tion to  steels,  cast  irons,  and  the  nonferrous  metals  with  respect  to  the  metallurgy 
and  operations  involved  in  their  founding.  Prerequisites:  Met.  411,  413.  Lecture  3 
hours.  Professor  R.  W.  Lindsay 
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Met.  521.  Engineering  Alloys  (3)  Ferrous  and  nonferrous  alloys  used  for  special 
purposes  such  as  tool  steels,  electrical  sheets,  and  corrosion  and  heat-resisting 
alloys;  the  various  alloys  available  for  each  application  are  compared  on  the 
basis  of  properties  and  relative  cost;  discussion  based  upon  the  metallography 
and  constitution  of  the  particular  alloy  systems  involved.  Prerequisites:  Met.  411, 
413.  Lecture  3  hours.  Professor  R.  W.  Lindsay 

Met.  522.  Solid  Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  determin- 
ing factors  in  solid  phase  reactions  in  metals;  diffusion  processes,  nucleation 
theory,  precipitation  from  solid  solution,  eutectoid,  decomposition  and  order- 
disorder  phenomena.  Prerequisites:   Met.  411,  413.  Lecture  3  hours. 

Professor  E.  P.  Klier 

Met.  523.  Behavior  of  Metal  Crystals  (3)  Plastic  action  in  single  crystals  of 
metals  and  in  polycrystalline  metals,  theoretical  crystal  plasticity,  recovery,  and 
recrystallization,  deformation  and  recrystallization  textures,  anistropy  in  general. 
Prerequisites:  Met.  411,  413.  Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Met.  405.     Ferrous  Metallography    (3) 
Met.  406.     Nonferrous  Metallography    (3) 
Met.  407.     Metallurgical  Engineering  I    (3) 
Met.  408.     Metallurgical  Engineering  II   (3) 
Met.  409.     Metallurgical  Investigations  I   (3) 
Met.  410.     Metallurgical  Investigations  II    (3) 
Met.  411.     Advanced  Physical  Metallurgy    (3) 
Met.  412.     Experimental  Metallurgy    (3) 
Met.  413.     Advanced  Chemical  Metallurgy    (3) 


METEOROLOGY 

Professor  Hans  Neubercer,  D.Sc 
Chief  of  the  Division 

Meteor.  500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  re- 
ports and  papers;  scientific  outlook.  Prerequisites:  Meteor.  421,  441,  451.  Lecture 
1  to  3  hours. 

Meteor.  501.  Meteorological  Research  (3-15)  Research  work  in  physical, 
synoptic,  dynamic  meteorology;  climatology.  Prerequisites:  a  minimum  of  one 
year  of  physics,  calculus,  and  differential  equations,  15  credits  in  meteorology. 
Practicum  3  hours  per  credit. 

Meteor.  502.  Selected  Topics  of  Advanced  Meteorology  (2)  Lectures,  review, 
and  discussion  of  current  problems  in  meteorology.  Prerequisite:  a  minimum  of 
15  credits  in  meteorology.  Lecture  2  hours. 
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Meteor.  504.  Theoretical  and  Dynamic  Meteorology  (3)  Mathematical  analysis 
of  meteorological  phenomena;  theory  of  circulation;  deformation  fields.  Pre- 
requisite: Meteor.  452.  Lecture  3  hours. 

Meteor.  505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life. 
Prerequisite:  Meteor.  372.  Lecture  2  hours. 

Meteor.  506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  at 
mospheric  phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced 
students.  Prerequisite:  Meteor.  421.  Lecture  1  hour,  practicum  3  to  15  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Meteor.  421.     Synoptic  Meteorology  I    (3) 
Meteor.  422.     Synoptic  Meteorology  II    (3) 
Meteor.  431.     Synoptic  Meteorology  Laboratory  I    (2) 
Meteor.  432.     Synoptic  Meteorology  Laboratory  II    (2-10) 
Meteor.  441.     Physical  Meteorology  I    (2) 
Meteor.  442.     Physical  Meteorology  II    (2) 
Meteor.  451.    Dynamic  Meteorology  I   (3) 
Meteor.  452.     Dynamic  Meteorology  II   (3) 
Meteor.  453.     Problems  in  Dynamic  Meteorology    (1) 
Meteor.  492.     Meteorological  Seminar   (2) 


MINERAL  ECONOMICS 

Professor  W.  M.  Myers,  M.S.,  Ph.D. 

Chief  of  the  Division 

Min.  Econ.  500.  Marketing  of  Minerals  and  Mineral  Products  (3-6)  Research 
in  mineral  marketing  problems.  Prerequisite:   Min.  Econ.  453. 

Professor  W.  M.  Myers 

Min.  Econ.  501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  special- 
ized fields  of  research  in  mineral  economics.  Prerequisite:   Min.  Econ.  453. 

Professor  W.  M.  Myers 

Min.  Econ.  502.  Technologic  Influences  (3-9)  The  relationship  of  technologic 
advancements  to  the  financial  development  of  the  mineral  industries.  Prerequi- 
sites: Min.  Econ.  87,  483. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 

Min.  Econ.  400.     Seminar    (1)  Professor  W.  M.  Myers 

Min.  Econ.  453.     Nonmetallic  Minerals   (3)  Professor  W.  M.  Myers 

Min.  Econ.  483.     The  Metals  and  Their  Ores  (3)                  Professor  W.  M.  Myers 

Min.  Econ.  484.     The  Fuels   (3)  Professor  W.  M.  Myers 
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MINERAL  PREPARATION 

Professor  Raymond  E.  Zimmerman,  E.M. 
Chief  of  the  Division 

Min.  Prep.  502.  Froth  Flotation  and  Agglomeration  (3)  An  intensive  study 
of  the  theory  and  applications  of  froth  flotation  and  agglomeration.  Prerequisite: 
Min.  Prep.  405.  Lecture  3  hours.  Professor  S.  C.  Sun 

Min.  Prep.  504.  Mineral  Preparation  Research  (3-10)  Research  work  on  specific 
problems  in  mineral  preparation.  Prerequisite:  Min.  Prep.  405  or  410.  Practicum 
9  to  30  hours. 

Min.  Prep.  505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral 
Preparation  (3)  An  intensive  study  of  the  theory  and  applications  of  gravity, 
magnetic,  electrostatic,  centrifugal,  and  dense-media  processes  of  mineral  con- 
centration. Prerequisite:  Min.  Prep.  405.  Lecture  3  hours. 

Min.  Prep.  506.  Mineral  Preparation  Plant  Design  (3-10)  The  layout,  design, 
and  selection  of  equipment  for  specific  mineral  preparation  plant  projects.  Pre- 
requisite: Min.  Prep.  405.  Practicum  9  to  30  hours. 

Professor  R.  E.  Zimmerman 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Min.  Prep.  400.     Mineral  Preparation  Seminar    (1) 
Min.  Prep.  403.     Flowsheets  of  Mineral  Preparation  Plants    (2) 
Min.  Prep.  404.     Plant  Layout  and  Design   (2) 
Min.  Prep.  405.     Unit  Operations   (4) 
Min.  Prep.  406.     Mineral  Preparation  Testing    (2) 
Min.  Prep.  410.     Coal  Preparation    (3)  Professor  R.  E.  Zimmerman 


MINERALOGY 

Professor  Paul  D.  Krynine,  Ph.D. 
Chief  of  the  Division 

Min.  500.     Physical  Mineralogy    (3)      Optical  methods  and  measurement  of  opti- 
cal constants  of  minerals.  Seminar  1  hour,  practicum  6  hours. 

Professors  P.  D.  Krynine,  T.  F.  Bates 

Min.  501a.     Petrology    (3-6)      Microscopic   study   of  rocks,   emphasizing   classifica- 
tion and  genetic  relationships.  Seminar  and  practicum. 

Professors  P.  D.  Krynine,  E.  F.  Osborn,  J.  C.  Griffiths 

♦Min.  502a.     Mineralogical   Research     (3-18)      An   original   study   of   some   min- 
eralogical  problem,  results  of  which  may  be  applied  on  the  thesis  requirements. 

*  Credits  to  be  arranged,  3-9  per  semester. 
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Min.  504.  Theoretical  Mineralogy  (2)  Selected  topics  in  crystal  chemistry  and 
crystal  physics  applied  to  solid  solution,  polymorphism,  crystal  growth,  and  re- 
lated phenomena;  laboratory  studies  of  identification  techniques  including  X-ray 
diffraction.  Prerequisite:  Min.  461.  Lecture  2  hours.  Professor  T.  F.  Bates 

fMiN.  505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of 
literature  dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  select- 
ed to  meet  the  interests  of  the  majority  of  the  students.  Lecture  1  hour. 

Professors  P.  D.  Krynine,  E.  F.  Osborn,  T.  F.  Bates,  J.  C.  Griffiths 

JMin.  507.  Physicochemical  Petrography  (3)  Advanced  work  in  the  constitu- 
tion and  phase  relations  of  inorganic  crystals  and  liquids;  special  emphasis  on 
silicate  compounds  and  glasses.  Prerequisite:  Min.  483.  Lecture  3  hours. 

Professor  E.  F.  Osborn 

$Min.  508.  Physicochemical  Petrology  (3)  Application  of  the  principles  of 
physicochemical  petrography  to  the  origin  of  igneous  and  metamorphic  rocks; 
the  distribution  of  elements  in  the  earth's  crust.  Prerequisite:  Min.  507.  Lecture 
2  hours,  practicum  3  hours.  Professor  E.  F.  Osborn 

§Min.  510.  Metamorphism  (2-6)  A  detailed  review  of  chemical  mineralogical  and 
structural  changes  that  take  place  during  metamorphism.  Prerequisite:  Min.  483. 
Lecture  1  to  4  hours,  practicum  3  to  6  hours. 

Professors  P.  D.  Krynine,  E.  F.  Osborn,  T.  F.  Bates,  J.  C.  Griffiths 

Jj  Min.  511.  Basic  Sedimentology  (3-4)  Composition,  texture,  structure,  mass 
properties  of  sediments;  dynamic  processes  in  complex  natural  systems;  sediment- 
ary stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequi- 
site: Min.  483.  Concurrent:  Min.  513.  Lecture  2  hours,  practicum  3  to  6  hours. 

Professor  P.  D.  Krynine 

|| Min.  512.  Basic  Sedimentology,  Continued  (3-4)  Diastrophism  and  tectonic 
background  of  sedimentation;  depositional  loci;  classification  of  sediments:  the 
quartzites,  graywackes,  and  arkoses;  chemical  sediments;  paleogeography,  paleo- 
climatology,  oil  finding.  Prerequisite:  Min.  511.  Concurrent:  Min.  514.  Lecture  2 
hours,  practicum  3  to  6  hours.  Professor  P.  D.  Krynine 

Min.  513.  Methods  of  Analysis  of  Sediments  (2)  Principles  and  practices  used 
in  analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals. 
Concurrent:  Min.  511.  Lecture  1  hour,  practicum  3  hours. 

Professor  J.  C.  Griffiths 

Mm.  514.  Applied  Sedimentology  (2)  Design  and  control  in  analysis  of  sedi- 
mentary rocks;  application  of  these  techniques  to  industrial  problems.  Concur- 
rent: Min.  512.  Lecture  1  hour,  practicum  3  hours.  Professor  J.  C.  Griffiths 

Min.  515.  Mineralogy  of  Clays  and  Other  Fine-Grained  Materials  (2-3)  The 
physical  and  chemical  properties  of  clay  minerals;  importance  and  application  of 


t  Credits  to  be  arranged,   1   per  semester. 
t  Credits  to  be  aranged,   I  -3  per  semester. 
§  Credits  to  be  arranged,  2-4  per  semester. 
||  Credits  to  be  arranged,  3-4  per  semester. 
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X-ray   diffraction,   differential   thermal    analysis,   light    and    electron    microscopy. 
Prerequisite:   Min.  460.  Lecture  1  hour,  practicum  3  to  6  hours. 

Professors  T.  F.  Bates,  J.  C.  Griffiths 

5 Min.  516.  Petrology  of  Fine-Grained  Sediments  (2-3)  The  fine-grained  sedi- 
mentary rocks  and  their  industrial  applications.  Prerequisite:  Min.  515.  Lecture 
1  hour,  practicum  3  to  6  hours.  Professors  J.  C.  Griffiths,  T.  F.  Bates 

J  Min.  517.  European  Sediments  (1-6)  Interpretative  microscopic  and  hand  speci- 
men study  of  selected  rock  suites  from  Europe  and  Asia;  correlation  with  paleo- 
geographic  and  tectonic  data.  Prerequisites:  Min.  512,  514. 

Professor  P.  D.  Krynine 

§Min.  518.  American  Sediments  (2-8)  Thin  section,  heavy  residue,  textural  and 
field  data  of  arkoses,  graywackes,  quartzites,  and  carbonates  from  representative 
North  American  sedimentary  provinces.  Prerequisites:   Min.  512,  514,  516. 

Professor  P.  D.  Krynine 

JMin.  519.  Oil  Reservoir  Petrology  (2-6)  The  petrographic  fundamentals  con- 
trolling porosity,  storage  capacity,  oil  accumulation,  effective  permeability,  fluid 
yield  and  retention,  exploration  and  production  methods.  Prerequisites:  Min. 
512,  514,  516.  Professors  P.  D.  Krynine,  J.  C.  Griffiths 

§Min.  520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory 
(heavy)  minerals;  their  significance  in  problems  of  provenance,  pedogenesis, 
mineral  stratigraphy,  and  paleogeography.  Prerequisites:  Min.  511,  512,  513,  514. 
Lecture  1  hour,  practicum  3  to  6  hours.  Professor  J.  C.  Griffiths 

Min.  521.  Color  in  Minerals  (1-2)  The  nature  of  light  absorption  as  a  function 
of  chemical  composition  for  solutions,  glasses,  and  minerals. 

Professor  Woldemar  Weyl 

fMiN.  522.  The  Electron  Microscope  in  Mineralogical  and  Geological  Prob- 
lems (2-6)  Laboratory  investigation  of  geological  subjects  at  high  magnification; 
correlation  of  data  with  those  obtained  by  other  methods  of  study. 

Professor  T.  F.  Bates 

JMin.  523.  X-Ray  Diffraction  Studies  of  Minerals  (2-6)  Investigation  of  min- 
eralogical problems  with  X-rays.  Practicum  includes  preparation  of  samples,  use 
of  X-ray  apparatus,  and  interpretation  of  patterns.  Prerequisite:  Min.  461. 

Professor  T.  F.  Bates 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  460.     Physical  Mineralogy    (3)  Professor  T.  F.  Bates 

Min.  461.     Descriptive  Mineralogy    (4)  Professor  T.  F.  Bates 

Min.  483.     Petrography    (4)  Professor  J.  C.  Griffiths 

t  Credits  to  be  arranged,  1-3  per  semester. 
§  Credits  to  be  arranged,  2-4  per  semester. 
5  Credits  to  be  arranged,  2-3  per  semester. 
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MINING 

Professor  Arnold  W.  Asm  an,  B.Sc. 
Chief  of  the  Division 

Mng.  500.  Mining  Seminar  (2)  Conferences,  reading,  and  reports.  Scientific  man- 
agement; public  relations;  technological  developments.  Required  of  all  graduate 
students  in  mining  engineering.  Lecture  2  hours. 

Mng.  501.  Mine  Engineering  (3)  Mine  mechanization  problems.  The  selection 
of  the  most  suitable  equipment  for  various  conditions.  Prerequisite:  Mng.  488. 
Lecture  3  hours. 

Mng.  504.  Mining  Research  (3-10  per  semester)  Research  work  on  specific  prob- 
lems in  physics  of  mining  and  mine  mechanization.  Prerequisites:  Mng.  481. 
Practicum  9  to  30  hours. 

Mng.  506.  Mine  and  Mine  Plant  Design  (3-10)  The  layout,  design,  and  selection 
of  equipment  for  specific  mining  and  mine  plant  projects.  Prerequisite:  Mng. 
499.  Practicum  9  to  30  hours. 

Mng.  520.  Mine  Planning  Using  Cycle  Studies  (3-6)  Highly  productive  cycles 
of  mine  section  operation  are  developed  by  use  of  time  and  method  studies  of 
the  various  sub-cycles  involved.  Prerequisite:   Mng.  72. 

Mng.  521.  Mathematical  Analysis  of  Mine  Layouts  (3)  Proportioning  layouts 
in  regard  to  mineral  available,  distances,  and  centroids  of  mining  areas;  incre- 
mental and  sub-cycle  costs.  Prerequisite:  Mng.  488. 

Mng.  522.  Rock  Mechanics  (3-6)  A  detailed  study  of  the  physical  properties  of 
rocks  as  affecting  the  design  of  underground  openings;  testing  procedures,  cal- 
culations, and  design.  Prerequisite:   Mng.  499. 

Mng.  523.  Mine  Dusts  (3)  Detailed  studies  of  methods  of  collecting,  sampling, 
and  determining  the  amount,  size,  and  mineral  content  of  dust  in  mine  atmos- 
pheres; methods  of  dust  control.  Prerequisite:  Mng.  481. 

Mng.  524.  Underground  Mining  Power  Distribution  Systems  (3-6)  Calculations 
involved  in  the  design  of  power  applications  and  systems  for  mines;  electrical, 
compressed  air;  Diesels;  package  power  for  extremely  gassy  conditions;  section- 
alizing;  loads  and  load  centers.  Prerequisite:  Mng.  488. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Mng.  400.  Mine  Safety  Engineering    (2) 

Mng.  481.  Physics  of  Mining   (4) 

Mng.  483.  Mineral  Property  Valuation   (2) 

Mng.  488.  Advanced  Mine  Mechanization    (2) 

Mng.  499.  Advanced  Mining  Design    (2) 
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MUSIC 

Professor  Hummel  Fishburn,  M.A. 
Head  of  the  Department 

Music  503-506.  Advanced  Stringed  Instruments  (3  per  course)  Study,  repertoire 
building,  and  recital  performance.  Prerequisite:  Music  103-106.  Recitation  2  hours, 
practicura  5  hours.  Fee  $25  per  course.  Professor  Theodore  Karhan 

Music  511-514.  Advanced  Piano  (3  per  course)  Artistic  performance  of  piano 
literature  of  all  periods;  program  building  stressed  according  to  individual  taste 
and  ability;  designed  to  help  students  prepare  for  the  demands  of  successful 
public  performance;  technique,  interpretation,  memory,  and  the  qualities  that 
make  for  musicianship  and  poise  at  the  piano.  Fee  $25  per  course. 

Professor  B.  S.  Brinsmaid 

Music  531-534.  Advanced  Organ  (3  per  course)  Study,  repertoire  building,  and 
recital  performance.  Prerequisite:  Music  31-34.  Recitation  2  hours,  practicum  5 
hours.  Fee  $30  per  course.  Professor  G.  E.  Ceiga 

Music  558-561.  Free  Composition  (3  per  course)  An  opportunity  for  graduate 
students  to  do  original  work  under  supervision.  Weekly  conferences;  analysis  and 
discussion  of  the  style  and  technique  of  standard  and  contemporary  composers; 
experimental  writing  in  various  styles.  Prerequisites:  harmony  12  credits,  piano 
8  credits.  Professor  G.  W.  Henninger 

Music  563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and 
instrumental  ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses; 
small  instrumental  groups,  band,  and  orchestra.  Prerequisites:  harmony  18  credits, 
including  3  of  orchestration.  Professor  Hummel  Fishburn 

Music  567.  The  Literature  of  the  Orchestra  (3)  Outstanding  orchestra  works 
of  great  composers  of  that  medium,  from  the  appreciation  and  historic  point  of 
view;  analysis  of  the  form  and  styles  of  the  suite,  the  symphony,  the  tone  poem, 
and  the  overture;  survey  of  instrumentation  and  orchestration  from  the  early 
chamber  group  to  the  present  symphony  orchestra.  Prerequisites:  Music  6  and 
theoretical  knowledge  of  the  key  instruments  of  the  orchestra. 

Professor  Hummel  Fishburn 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Music  407.     Piano  Repertoire    (3)  Professor  B.  S.  Brinsmaid 

Music  408.     Vocal  Literature   (3)  Mrs.  Elizabeth  Reynolds 

Music  429-432.    Singer's  Style  and  Interpretation    (3  per  course)      Fee  $25   per 

course.  Professor  Willa  Taylor 

Music  456.     Elementary  Counterpoint    (3)  Professor  G.  W.  Henninger 

Music  464.     Musical  Literature  of  the  Romantic  Period   (3) 

Professor  Hummel  Fishburn 
Music  465.     Musical  Literature  of  the  Modern  Period   (3) 

Professor  Hummel  Fishburn 
Music  466.     Advanced  Conducting    (3)  Professor  Frank  Gullo 
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MUSIC  EDUCATION 


Professor  Hummel  Fishburn,  M.A. 
Head  of  the  Department 


Music  Ed.  500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of 
music  education,  both  instrumental  and  vocal;  research  and  literature  dealing 
with  these  problems. 

Music  Ed.  571.  Vocal  Pedagogy  (3)  Practical  ways  of  solving  problems  in  teach- 
ing public  school  vocal  music;  physiological,  acoustic,  and  psychological  factors 
of  singing;  investigation  of  traditional  methods  of  training  singers;  voice  class 
pedagogy  and  procedures  for  conducting  high  school  voice  training  classes.  Pre- 
requisites: Music  Ed.  48  and  teaching  experience. 

Music  Ed.  572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  the  fields 
of  band  and  orchestra.  Prerequisite:  Music  Ed.  54  or  practical  experience. 

Music  Ed.  573.  The  Materials  of  Appreciation  (3)  Designed  to  acquaint  the 
teacher  of  music  appreciation  with  recorded  material  available  for  appreciation 
classes;  special  emphasis  on  materials  for  courses  in  secondary  schools,  colleges, 
and  for  adult  groups,  as  well  as  recordings  that  can  be  used  by  instrumental  and 
vocal  teachers  in  their  work  outside  of  appreciation  classes.  Prerequisites:  Music 
5,  and  teaching  experience. 

Music  Ed.  574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day 
trends  in  music  education  in  the  elementary  school  with  special  emphasis  upon 
relationship  of  music  to  the  entire  school  program;  co-ordination  of  various  types 
of  musical  activities;  current  materials  and  practices;  practical  and  specific  prob- 
lems of  teaching  and  organization  of  immediate  importance  to  the  personnel  of 
the  class.  Prerequisites:  Music  Ed.  48  and  teaching  experience. 

Music  Ed.  575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional 
materials,  procedures,  curricular  and  extracurricular  activities,  integration  with 
other  subjects.  Lecture  3  hours. 

Music  Ed.  590.     Thesis   (3-15) 


In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Music  Ed.  462.  Pedagogy  of  Theory    (8) 

Music  Ed.  468.  The  Teaching  of  Piano   (3) 

Music  Ed.  469.  Band  and  Orchestra  Technique   (3) 

Music  Ed.  470.  Choral  Technique   (3) 

Music  Ed.  475.  Objectives  and  Problems  in  Elementary  Music  Education    (3) 
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PETROLEUM  AND  NATURAL  GAS 

Professor  Ralph  F.  Nielsen,  M.S.,  Ph.D. 

Acting  Chief  of  the  Division 

Pet.E.  500a.  Petroleum  and  Natural  Gas  Engineering  Research  (3-9  per  semes- 
ter) 

Pet.E.  501.  Energetics  of  Petroleum  Engineering  (3)  Fundamental  laws  and 
systematic  derivation  of  formulae  with  applications  to  production  of  petroleum 
and  natural  gas;  energetics  of  phase  equilibria;  use  of  partial  quantities  in  field 
problems;  deviations  from  simple  mixture  laws;  applications  of  material  and 
energy  balances.  Prerequisite  or  concurrent:  M.E.  104,  Pet.E.  481.  Lecture  3  hours. 

Pet.  E.  502a.  Petroleum  and  Natural  Gas  Engineering  Seminar  (3-9)  An  in- 
tensive study  of  one  or  several  phases  of  petroleum  engineering. 

Pet.  E.  503.  The  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  The 
mathematical  relations  governing  the  flow  of  homogeneous  liquids  through  porous 
media;  rate  of  flow  and  pressure  distribution  according  to  various  well  spacing 
patterns;  application  to  water  flooding  and  gas  repressuring.  Prerequisites:  Math. 
431,  Pet.E.  74.  Lecture  3  hours. 

Pet.E.  504.  Water  Flooding  (3-6)  Fundamental  physical  forces  involved  in 
water  flooding,  core  data  interpretation,  well  spacing,  pattern  layout,  shooting, 
water  treatment,  pressure  plant,  methods  of  pumping,  delayed  drilling,  selective 
plugging,  use  of  gas  in  water  flooding,  production  curtailment,  and  the  economics 
of  water  flooding.  (Course  may  be  expanded  to  6  hours  credit  with  special  labora- 
tory problem.)    Prerequisite:  Chem.  40.  Lecture  2  hours,  practicum  3  hours. 

Pet.E.  506.  Advanced  Petroleum  Engineering  (5)  Flow  of  oil  and  gas  mixtures 
in  vertical  pipes;  application  of  the  vibration  theory  to  deep  well  pumping; 
corrosion  of  oil  field  equipment,  cathodic  protection;  production  chemistry: 
mechanical  and  chemical  selective  exclusion  of  liquids  from  wells;  field  treat- 
ment of  crudes,  emulsions,  field  refining  of  crudes,  and  salt  water  disposal.  Pre- 
requisites: Chem.  41,  Pet.E.  74.  Lecture  4  hours,  practicum  3  hours. 

Pet.E.  507.  Condensate  Fields  (2)  Retrograde  condensation  phenomenon  of 
hydrocarbon  mixtures  at  high  pressure;  literature  on  condensate  fields;  produc- 
tion methods  and  equipment  design:  casing  heads,  compressors,  separators,  stabi- 
lizers; safety  measures.  Prerequisite:  Pet.E.  501.  Lecture  2  hours. 

Pet.E.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2-3) 
Colloidal  activity  in  bodies,  glazes,  and  enamels,  drilling  fluids,  filtering  and 
bleaching  clays,  and  similar  mineral  systems.  (In  co-operation  with  the  Ceramics 
staff.)    Prerequisite:  Chem.  41.  Lecture  1  hour,  recitation  1  or  2  hours. 

Professor  E.  C.  Henry 

Pet.E.  509.  Advanced  Petroleum  Engineering  Design  (2)  Continuation  of  Pet.E. 
84.  Projects  in  the  selection  of  engineering  materials  for  casing  programs,  drill- 
ing rigs;  production,  treatment,  stabilization,  and  transportation  of  crude  oils. 
Prerequisite:  Pet.E.  84.  L,ecture  1  hour,  practicum  3  hours. 
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Pet.E.  510.  Modern  Methods  of  Hydrocarbon  Analyses  (3)  Recently  developed 
methods  of  analysis  of  hydrocarbon  mixtures,  principally  infrared  spectrum 
analysis,  Raman  spectrum  analysis,  magneto-optic  analysis,  mass  spectrum  analysis, 
etc.  Lecture  2  hours,  practicum  3  hours. 

Pet.E.  Lab.  508.  Rotary  Drilling  Fluid  Laboratory  (1)  Determination  of  size 
distribution  of  particles,  electrodialysis,  acid  and  base  exchange  capacity,  ultimate 
pH,  swelling  of  clays  and  its  control,  viscosity  of  muds  and  related  properties, 
thixotropy,  weighting  materials.  Prerequisite:  Chem.  41.  Concurrent:  Pet.E.  508. 
Practicum  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Pet.E.  481.     Natural  Gas  and  Gasoline  Plants    (4) 
Pet.E.  485.     Secondary  Recovery   (3) 
Pet.E.  491.     Oil  and  Gas  Reservoir  Engineering    (3) 
Pet.E.  492.     Petroleum  Economics   (3) 
Pet.E.  Lab.  481.     Natural  Gas  Laboratory    (1) 
Pet.E.  Lab.  490.     Advanced  Core  Testing   (3) 


PHILOSOPHY 

Professor  John  A.  Mourant,  M.A.,  Ph.D. 
Head  of  the  Department 

Phil.  500a,b.     Ethical  Seminar    (2-6)      A  critical   study  of  some  phase  of  ethical 
fact  and  theory. 

Phil.  501a,b,c,d.     Philosophy    Seminar    (2-12)      Meets    the    demand    for   advanced 
study  in  special  fields  of  philosophical  thought. 

Phil.  502.     Theory   of   Epistemology    (3)      A   systematic   and   critical   analysis   of 
some  aspect  of  contemporary  epistemology.  Recitation  3  hours. 

Phil.  503.     Logic    (3)      The  logical  basis  of  mathematics  and  its  ultimate  nature. 
Recitation  3  hours. 

Phil.  504.     Social  and  Political  Philosophy    (3)      A  critical  study  of  basic  prob- 
lems in  their  historical  and  functional  setting.  Recitation  3  hours. 

Phil.  505.     Ideals   of    Western    Civilization     (3)      An    analysis    of    contemporary 
ideals  in  terms  of  their  Graeco-Judean  bases.  Recitation  3  hours. 

Phil.  507.     Seminar    in    History    of    Philosophy     (3-12)      Concentrated    study    of 
some  work  or  problem  in  the  history  of  philosophy.  Recitation  3  to  12  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Phil.  401.     Religious  Philosophy  of  the  Great  Reformers    (3) 
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Phil.  402.  17th  and  18th  Century  Philosophy    (3) 

Phil.  408.  Advanced  Social  and  Political  Philosophy    (3) 

Phil.  409.  Philosophy  of  St.  Thomas  Aquinas   (3) 

Phil.  418.  Recent  and  Contemporary  Philosophy    (3) 

Phil.  427.  Advanced  Ethics   (3) 

Phil.  428.  Advanced  Logic  (3) 

Phil.  430.  Honors  Course  in  Philosophy    (3) 


PHYSICAL  EDUCATION 

Consult  Professor  Lloyd  M.  Jones.  M.A.,  Ph.D. 
Phys.  Ed.  500.     Problem  in  Physical  Education    (3)      Prerequisite:   Phys.  Ed.  455. 

Phys.  Ed.  522.  Organization  and  Administration  of  Physical  Education  in  Col- 
leges and  Universities  (3)  Administration  of  physical  education  in  college; 
credits,  schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and 
facilities.  Prerequisite:  Phys.  Ed.  491.  Professor  G.  N.  Thiel 

Phys.  Ed.  523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules, 
managerial  systems,  the  relationships  of  athletics  to  the  physical  education  pro- 
gram and  to  education  in  general.  Prerequisite:  Phys.  Ed.  491. 

Professor  F.  J.  Bedenk 

Phys.  Ed.  526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which  re- 
sult from  the  administration  of  athletics  in  schools.  Reports  on  some  aspects  of 
athletics  required.  Prerequisites:  Phys.  Ed.  460,  481.  Professor  F.  J.  Bedenk 

Phys.  Ed.  528.  Professional  Education  of  Teachers  of  Health  and  Physical 
Education  (3)  Health  and  physical  education  surveys,  publicity,  sociability  and 
personality  tests,  legislation,  state  certification,  standards  for  facilities  and  equip- 
ment, in-service,  follow-up,  and  teacher-community  problems.  Prerequisite:  Phys. 
Ed.  491.  Professor  L.  M.  Jones 

Phys.  Ed.  529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and 
policies  of  the  school  supervisor  of  physical  education;  conferences,  planning  and 
presenting  the  program,  evaluating  results,  improving  teachers-in-service,  super- 
vision of  the  classroom  teacher.  Prerequisites:   Phys.  Ed.  452,  453,  491. 

Professor  L.  M.  Jones 

Phys.  Ed.  530.  Research  Techniques  in  Health  Education,  Physical  Education, 
and  Recreation    (3)      Prerequisite:  Phys.  Ed.  490.  Professor  J.  D.  Lawther 

Phys.  Ed.  531.  Research  in  Health  Education,  Physical  Education,  and  Recre- 
ation   (3)      Prerequisite:   Phys.  Ed.  530.  Professor  L.  M.  Jones 

Phys.  Ed.  532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical 
study  of  the  test  and  measurements  available  in  physical  education;  methods  of 
constructing  and  evaluating  new  tests  and  measurements.  Prerequisite:  Phys.  Ed. 
490.  Professor  F.  J.  Bedenk 
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Phys.  Ed.  534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3) 
Principles  and  methods  of  curriculum  building  in  physical  education;  the  differ- 
ent psychological  and  educational  points  of  view,  organizing  a  course  of  study 
committee,  making  units  of  instruction.  Prerequisites:  Phys.  Ed.  452,  453,  454. 

Professor  L.  M.  Jones 

Phys.  Ed.  535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Compara- 
tive analysis  of  national  and  local  programs  and  systems  of  physical  education  in 
foreign  countries.  Prerequisites:  Phys.  Ed.  534,  595.  Professor  C.  M.  Speidel 

Phys.  Ed.  536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  tech- 
niques in  athletic  coaching  which  are  not  commonly  recognized  and  used;  ad- 
vanced skills  and  strategy  in  coaching  major  sports.  Prerequisite:  Phys.  Ed.  460. 

Professor  J.  D.  Law t her 

Phys.  Ed.  550.  Seminar  in  Health  Education,  Physical  Education,  and  Recrea- 
tion   (1-6)      Open  only  to  students  preparing  approved  theses  and  dissertations. 

Professor  L.  M.  Jones  and  Staff 

Phys.  Ed.  555.  Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 
Prerequisite:  Phys.  Ed.  481.  Professor  Mildred  Lucey 

Phys.  Ed.  560.  Administrative  Problems  of  Physical  Education  in  Schools  (3) 
Solutions  to  problems  emerging  from  the  administration  of  physical  education  in 
schools,  fitting  physical  education  into  the  school's  schedule,  awards  and  budgets. 
Prerequisite:  Phys.  Ed.  491.  Professor  L.  M.  Jones 

Phys.  Ed.  581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human 
motion  and  body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic 
adaptation  of  the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequi- 
sites: Health  Ed.  244,  Phys.  Ed.  399.  Lecture  3  hours.  Professor  Ellen  Kelly 

Phys.  Ed.  595.  Philosophy  of  Health  Education,  Physical  Education,  and 
Recreation    (3)      Prerequisite:   Health  Ed.  453  or  Phys.  Ed.  465  or  491. 

Professor  L.  M.  Jones 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Phys.  Ed.  424.  Modern  Trends  in  Health  Education,  Physical  Education,  Rec- 
reation, and  Athletics  (3)  Professor  L.  M.  Jones 
Phys.  Ed.  429S.  The  Modern  Dance  in  Education  (3)  Professor  Dorothy  Briant 
Phys.  Ed.  43 IS.  Coaching  of  Advanced  Baseball  (3)  Professor  F.  J.  Bedenk 
Phys.  Ed.  436S.  Coaching  of  Advanced  Football  (3)  Professor  F.  J.  Bedenk 
Phys.  Ed.  437S.  Coaching  of  Advanced  Basketball  (3)  Professor  E.  A.  Gross 
Phys.  Ed.  438S.  Coaching  of  Advanced  Track  (3)  Professor  C.  D.  Werner 
Phys.  Ed.  439S.  Coaching  of  Advanced  Soccer  (3)  Mr.  W.  Jeffrey 
Phys.  Ed.  440S.  Coaching  of  Advanced  Gymnastics  (3)  Professor  E.  Wettstone 
Phys.  Ed.  44 IS.     Advanced  Coaching  of  Athletics  for  Men    (1-11) 

Unit  A.     Basketball   (1)  Professor  E.  A.  Gross 

Unit  B.     Football   (1)  Professor  F.  J.  Bedenk 

Unit  C.     Track  and  Field   (I)  Professor  C.  D.  Werner 

Unit  D.     Baseball   (1)  Professor  F.  J.  Bedenk 
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Unit  E.     Wrestling   (1)  Professor  C.  M.  Speidel 

Unit  F.    Soccer  (1)  Mr.  W.  Jeffrey 

Unit  G.    Swimming  (1)  Mr.  W.  A.  Gutteron 

Unit  H.     Gymnastics   (1)  Professor  E.  Wettstone 

Unit  1.    Boxing   (1)  Mr.  L.  Houck 

Unit  J.     Lacrosse   (1)  Professor  G.  N.  Thiel 

Unit  K.    Fencing  (1)  Professor  H.  A.  Meyer 

Phys.  Ed.  449S.    Advanced  Teaching  of  Sports  and  Rhythmics    (1-8) 

Unit  A.    Soccer  and  Speedball  (1)  Professor  Mildred  Lucey 

Unit  B.    Basketball  (1)  Professor  Mildred  Lucey 

Unit  C.    Field  Hockey   (1)  Professor  Mildred  Lucey 

Unit  D.    Archery    (1)  Professor  Marie  Haidt 

Unit  E.     Swimming   (1)  Miss  R.  E.  Leonard 

Unit  F.     Rhythmics  for  Children    (1)  Professor  Dorothy  Briant 

Unit  G.    Modern  Dance  and  Accompaniment    (1)  Professor  Dorothy  Briant 

Unit  H.     Early  American  Country  Dancing  and  Social  Dancing   (1) 

Professor  Dorothy  Briant 
Unit  1.     Tennis   (1)  Professor  Mildred  Lucey 

Unit  J.    Badminton    (1)  Professor  Mildred  Lucey 

Unit  K.     Golf   (1)  Mr.  R.  B.  Rutherford,  Jr. 

Phys.  Ed.  452S,  452X.     Analysis  of  Physical  Education  Activities  for  the  Ele- 
mentary School   (3)  Professor  C.  M.  Speidel 

Phys.  Ed.  453S,  453X.    Analysis  of  Physical  Education   Activities  for  the  High 
School   (3)  Professor  E.  C.  Bischoff 

Phys.  Ed.  454.     The  Natural  Program  of  Physical  Education  Activities,  Applied 
(3)  Professor  E.  C.  Bischoff 

Phys.  Ed.  455.     Scientific  Method  in  Health  and  Physical  Education    (3) 

Mr.  J.  W.  Masley 

Phys.  Ed.  460.     Methods  and  Principles  of  Athletic  Coaching    (3) 

Professor  J.  D.  Lawther 

Phys.  Ed.  466S.     Visual  Instruction  in  Athletics    (3)         Professor  R.  M.  Conger 

Phys.  Ed.  471S.     Health  Education,  Physical  Education,  Recreation,  and  Ath- 
letics for  the  School  Administrator    (3)  Professor  L.  M.  Jones 
Unit  A.     Athletics  in  the  Schools   (1) 
Unit  B.     Health  Education  in  the  Schools    (1) 
Unit  C.    Physical  Education  and  Recreation  in  the  Schools    (1) 

Phys.  Ed.  480.     Advanced  Anatomy  and  Physiology,  Applied    (3) 

Professor  Ellen  Kelly 

Phys.  Ed.  482,  482X.     Posture  Education  in  the  Schools    (3) 

Professor  Ellen  Kelly 

Phys.  Ed.  488S.     The  Administration  of  Physical  Education   and  Athletics  for 
Women    (3)  Professor  Marie  Haidt 

Phys.  Ed.  489.     Intramural  Athletics    (3)  Professor  E.  C.  Bischoff 

Phys.  Ed.  490.     Introductory  Course  in  Tests  and  Measurements  in  Health  and 
Physical  Education   (3)  Professor  F.  J.  Bedenk 

Phys.  Ed.  491.     Organization  and  Administration  of  Health  and  Physical  Edu- 
cation in  Schools   (3)  Professor  L.  M.  Jones 
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PHYSICS 

Professor  Harold  K.  Schilling,  M.A.,  Ph.D. 
Head  of  the  Department 

Phys.  501a,b,c,d,e.  Physics  Research  (1-15  per  semester)  Original  work  to  ob- 
tain material  for  a  thesis.  May  be  continued  in  successive  semesters  as  Phys.  501b, 
501c,  etc.  to  a  maximum  of  45  credits. 

Phys.  507.  Theoretical  Thermodynamics  (3)  A  mathematical  treatment  of  the 
principles  of  thermodynamics.  Lecture  3  hours. 

Phys.  509.  Physics  Seminar  (1)  Selected  topics  from  current  physical  research 
critically  examined  and  discussed.  May  be  continued  in  successive  semesters  as 
Phys.  509a,  509b,  509c.  Seminar. 

Phys.  517.  Kinetic  Theory  (3)  The  Maxwell-Boltzmann  law,  Brownian  move- 
ments, specific  heats,  and  other  selected  topics.  Prerequisites:  Phys.  411,  Math.  431. 
Lecture  3  hours. 

Phys.  521.  Crystal  Structure  (3)  The  solution  of  the  structure  of  crystals  by 
X-ray  methods.  Lecture  3  hours.  Available  for  major  credit  in  either  physics  or 
chemistry. 

Phys.  522.  Advanced  Crystal  Analysis  (3)  Continuation  of  Phys.  521,  including 
the  application  of  crystal  structure  studies  to  physical,  chemical,  and  metallurgi- 
cal problems.  Available  for  major  credit  in  either  physics  or  chemistry.  Lecture 
3  hours. 

Phys.  530.  Introduction  to  Theoretical  Physics  (3)  The  application  of  higher 
mathematics  to  problems  in  the  various  fields  of  physics.  Prerequisites:  Math.  431, 
Phys.  285.  Lecture  3  hours. 

Phys.  531.     Theoretical  Physics    (3)      Continuation  of  Phys.  530. 

Phys.  533.  Theory  of  Sound  (3)  Mathematical  treatment  of  the  theory  of  sound. 
Prerequisite:  Phys.  530.  Lecture  3  hours. 

Phys.  551.  Advanced  Electron  Theory  (1-3)  Properties  of  matter  in  terms  of 
modern  electron  theory.  Prerequisite:  Phys.  531.  Lecture  1  to  3  hours. 

Phys.  553.  Nuclear  Physics  (3)  Mathematical  course  in  nuclear  physics.  Pre- 
requisite: Phys.  562.  Lecture  3  hours. 

Phys.  557.  Electricity  and  Magnetism  (3)  A  treatment  of  the  mathematical 
theory  of  electricity  and  magnetism.  Prerequisite:  Phys.  467.  Lecture  3  hours. 

Phys.  558.  Electricity  and  Magnetism  (3)  Continuation  of  Phys.  557.  Prerequi- 
site: Phys.  557.  Lecture  3  hours. 

Phys.  559.  Physical  Optics  (3)  Advanced  study  of  the  physical  properties  of 
light.  Prerequisite:  Phys.  459.  Lecture  3  hours. 
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Phys.  560.  Advanced  Physical  Measurements  (1-18)  Offers  opportunity  for  ad- 
vanced work  in  the  various  fields  of  physics. 

Phys.  561.  De  Broglie  Waves  and  Quantum  Mechanics  (3)  An  introduction  to 
the  modern  interpretation  of  atomic  structure  and  radiation  phenomena,  based 
upon  the  de  Broglie  and  Schroedinger  wave  theory.  Prerequisite:  Phys.  531.  Lec- 
ture 3  hours. 

Phys.  562.  Wave  Mechanics  in  Modern  Physics  (3)  This  continuation  of  Phys. 
561  discusses  the  theory  of  atomic  and  simple  molecular  spectra,  Zeeman  and 
Stark  effect,  theories  of  metallic  conductivity  and  thermionic  emission,  etc.  Pre- 
requisite: Phys.  561.  Lecture  3  hours. 

Phys.  571.  Atomic  Structure  (3)  Recent  work  in  atomic  and  subatomic  physics. 
Lecture  3  hours. 

Phys.  572.  Spectroscopy  (3)  Atomic  and  molecular  spectra,  both  emission  and 
absorption  methods  of  excitation,  radiation  and  ionization  potentials,  spectral 
series,  fine  structure,  spectra  of  ionized  and  stripped  atoms.  Lecture  3  hours. 

Phys.  575.  Problems  in  Modern  Physics  (1-3)  Theoretical  studies  in  any  field 
of  modern  physics  with  or  without  associated  experimental  work.  Prerequisite: 
Phys.  455. 

Phys.  577.  Classical  Mechanics  (3)  The  principles  and  applications  of  classical 
mechanics.  Prerequisite:  Phys.  461.  Lecture  3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Phys.  401.     Electronics   (3) 
Phys.  403.     Vacuum  Tube  Circuits   (3) 
Phys.  404.     Measurements  Employing  Vacuum  Tubes   (2-4) 
Phys.  411.     Theoretical  Mechanics   (3) 

Phys.  433S.     Intermediate  Mechanics  and  Fluid  Physics   (3) 
Phys.  435S.     Intermediate  Electricity  and  Magnetism    (3) 
Phys.  437S.     Intermediate  Heat,  Sound,  and  Light  (3) 
Phys.  439S.     Elementary  Survey  of  Modern  Physics   (3) 
Phys.  443.     Intermediate  Acoustics  (3) 
Phys.  444.     Measurements  in  Acoustics    (2) 
Phys.  451.    Electronics  and  Ionics   (3) 
Phys.  452.     Electronic  Measurements   (2-4) 
Phys.  453.     Electron  Optics  and  Positive  Ion  Beams   (3) 
Phys.  455.     Survey  of  Modern  Physics   (3) 
Phys.  459.     Intermediate  Optics   (3) 
Phys.  460.     Intermediate  Laboratory  Optics   (2-4) 
Phys.  461.     Theoretical  Mechanics    (3) 
Phys.  463.     Radioactivity  and  Nuclear  Physics    (3) 
Phys.  467.     Intermediate  Electricity  and  Magnetism    (3) 
Phys.  468.    Advanced  Electrical  Measurement   (2) 
Phys.  480.     Class  Working  and  Laboratory  Techniques    (1-3) 
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Phys.  486.    Astronomical  Photography    (3-6) 

Phys.  490.     Modern  Stellar  Theory   (3-9) 

Phys.  491S.     Advanced  Celestial  Measurements    (3-9) 


POLITICAL  SCIENCE 

Professor  M.  Nelson  McGeary,  M.A.,  Ph.D. 
Head  of  the  Department 

Pol.  Sci.  500.     Seminar  in  Political  Science    (3-12)     Subject  to  be  announced. 

Pol.  Sci.  505.    Seminar  in  Advanced  American  Government   (3-12) 

Pol.  Sci.  508.    Research  in  Public  Administration   (3-12) 

Pol.  Sci.  510.  Political  and  Administrative  Problems  in  Pennsylvania  (3-6) 
Lecture  3  hours. 

Pol.  Sci.  512.    Comparative  Government  (3-12) 

Pol.  Sci.  515.  International  Relations  (3-6)  Current  international  relations 
and  problems  as  they  appear  in  the  application  of  the  Monroe  Doctrine,  the 
work  of  international  organizations,  and  the  programs  of  nationalism  and  inter- 
nationalism. Lecture  3  hours. 

Pol.  Sci.  516.    International  Law  (3-6) 

Pol.  Sci.  517.    International  Organization   (3-6) 

Pol.  Sci.  519.    Public  Administration    (3-6) 

Pol.  Sci.  520.  Administrative  Law  (3-6)  The  law  dealing  with  public  officers 
and  their  procedure;  the  scope  and  limits  of  administrative  powers;  remedies 
against  illegal  government  acts.  Lecture  3  to  6  hours. 

Pol.  Sci.  521.  Political  Theory   (3-6) 

Pol.  Sci.  525.  Political  Parties   (3-6) 

Pol.  Sci.  526.  Public  Opinion  and  Propaganda   (3-6) 

Pol.  Sci.  533.  Labor  and  Welfare  Legislation   (3-6) 

Pol.  Sci.  535.  Government  Regulation    (3-6) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pol.  Sci.  411.  American  Political  Theory    (3) 

Pol.  Sci.  413.  Government  and  Foreign  Policy  of  the  Soviet  Union    (3) 

Pol.  Sci.  415.  International  Organization    (3) 

Pol.  Sci.  416.  International  Law    (3) 

Pol.  Sci.  417.  Municipal  Government  (3) 
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Pol.  Sci.  419.  Public  Administration    (3) 

Pol.  Sci.  420.  Public  Personnel   (3) 

Pol.  Sci.  421.  Modern  Political  Theories   (3) 

Pol.  Sci.  424.  State  Government  in  the  United  States    (3) 

Pol.  Sci.  427.  Public  Opinion  and  Propaganda    (3) 

Pol.  Sci.  428.  Pennsylvania  Local  Government   (3) 

Pol.  Sci.  429.  Pennsylvania  Local  Administration    (3) 

Pol.  Sci.  431.  Ancient  and  Medieval  Political  Theories    (3) 

Pol.  Sci.  432.  Current  Political  Trends  and  Problems  in  the  United  States 
(3-9) 

Pol.  Sci.  433.  Labor  and  Welfare  Legislation  and  Administrative  Problems   (3) 

Pol.  Sci.  435.  Government  Housing,  Planning,  and  Public  Works   (3) 

Pol.  Sci.  442.  American  Foreign  Policy   (3) 

Pol.  Sci.  444.  Government  Regulation    (3) 

Pol.  Sci.  445.  Administrative  Law   (3) 

Pol.  Sci.  446.  Judicial  Systems   (3) 

Pol.  Scr.  450.  Government  and  Foreign  Policies  of  Britain  and  the  Common- 
wealth  (3) 

Pol.  Sci.  452.  Governments  and  Foreign  Policies  of  Western  Europe   (3) 

Pol.  Sci.  454.  Governments  and  Foreign  Policies  of  Eastern  Europe   (3) 

Pol.  Sci.  456.  Governments  and  Foreign  Policies  of  Latin  America   (3) 

Pol.  Sci.  458.  Governments  and  Foreign  Policies  of  the  Far  East   (3) 


PORTUGUESE 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Port.  571.     Seminar  in  Portugufse  Literature    (3-6)      Prerequisite:   Port.  4. 


POULTRY  HUSBANDRY 

Professor  Ernest  W.  Callenbach,  M.S. 
Head  of  the  Department 

P.H.  502.     Advanced  Poultry  Nutrition    (2-4)      Prerequisite:   P.H.  3. 

Professor  R.  R.  Murphy 

P.H.  503.     Advanced  Poultry  Farm  Management    (2-4)      Prerequisite:   P.H.  8. 

Professor  E.  W.  Callenbach 

P.H.  504.     Advanced  Market  Poultry   and   Eggs    (2-4)      Prerequisite:    P.H.  7. 

Professor  P.  H.  Mar  go  If 

P,H.  505.     Research    in    Poultry    Husbandry     (3-10)      Prerequisite:    9    credits    in 
poultry  husbandry.  Professor  E.  W.  Callenbach 
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PH.  506.     Seminar  in  Poultry  Husbandry    (1-6) 

Professor  E.  W.  Callenbach  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

P.H.  412.     Poultry  Breeding   (3)  Professor  A.  J.  G.  Maw 


PSYCHOLOGY 

Professor  Bruce  V.  Moore,  M.A.,  Ph.D. 
Head  of  the  Department 

Psy.  500.  Seminar:  Introduction  to  Research  Methods  (1)  Prerequisite:  12 
credits  in  psychology.  Lecture  1  hour. 

Psy.  501.  Advanced  Psychology  (2-4)  A  comprehensive  study  of  general  psychol- 
ogy. Prerequisite:  9  credits  in  psychology.  Professor  W.  M.  Lepley 

Psy.  502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and 
principles  underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14 
or  414;  Ed.  31  or  teaching  experience.  Professor  E.  B.  van  Ormer 

Psy.  503.  Physiological  Psychology  (2-4)  Correlations  between  structure  and 
function  of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields 
of  sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits 
in  psychology.  Professor  J.  E.  DeCamp 

Psy.  504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylo- 
genetic  growth  and  development;  biological  implications;  comparison  of  different 
types  of  animals,  including  man.  Prerequisite:  9  credits  in  psychology. 

Professor  C.  R.  Carpenter 

Psy.  505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

Psy.  506.  Clinical  Psychology  (1-6)  Procedures  used  in  the  Psychology  Clinic. 
Limited  to  students  enrolled  in  Psy.  560.  Prerequisites:  Ed.  70  or  Psy.  471;  Psy. 
550  or  551.  Professor  W.  U.  Snyder 

Psy.  509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2)  Critical 
evaluation  of  the  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin. 
Application  of  learning  theory  to  major  problems  in  psychology.  Prerequisite: 
Psy.  4  or  407  or  414.  Lecture  2  hours.  Professor  J.  H.  Grosslight 

Psy.  510.  History  of  Psychology  (2-4)  The  theoretical  systems,  experiments, 
and  personalities  in  the  development  of  modern  psychology  until  about  1920. 
Prerequisite:  9  credits  in  psychology.  Professor  C.  R.  Carpenter 

Psy.  511.     Contemporary  American  Psychology    (2)      Current  systems  or  schools 
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of  psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  pre- 
sented by  recognized  leaders.  Prerequisite:  Psy.  510.  Professor  W.  M.  Lepley 

Psy.  513.  Educational  Psychology:  Differential  (2)  Causes  of  differences  in 
achievement  and  personality;  psychological  implications  of  the  methods  used  by 
schools  in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6 
credits  at  400  level  in  psychology.  Professor  E.  B.  van  Ormer 

Psy.  514.  Educational  Psychology:  Learning  (2)  Experimentally  determined 
facts  about  the  learning  process;  synthesis  of  main  theories  of  learning;  applica- 
tion of  principles  related  to:  motivation,  practice,  retention,  transfer,  meaning, 
and  problem  solving.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in 
psychology.  Lecture  2  hours.  Professor  E.  B.  van  Ormer 

Psy.  515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Sampling,  tests 
of  significance,  factor  analysis,  analysis  of  variance  and  other  advanced  statistical 
methods;  the  application  of  statistical  methods  to  practical  problems.  Prerequisite: 
Psy.  415  or  Ed.  574.  Recitation  3  hours.  Professor  A.  K.  Kurtz 

Psy.  517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control 
of  attitudes  and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and 
ideologies  as  determinants  of  action.  Prerequisite:  18  hours  in  psychology,  in- 
cluding Psy.  417,  422,  437.  Professor  C.  R.  Carpenter 

Psy.  521.  Research  Problems  in  Industrial  Psychology  (2-6)  Actual  industrial 
personnel  problems  in  laboratory  and  industrial  plants:  monotony,  fatigue, 
psychological  selection,  and  training  procedures.  Prerequisites:  Psy.  21  or  421;  431. 

Professor  Kinsley  R.  Smith 

Psy.  522.  Advanced  Psychological  Marketing  Research  Techniques  (3-6)  Tech- 
nical aspects  of  sampling;  construction,  tabulation,  and  interpretation  of  ques- 
tionnaires to  test  consumer  reaction  to  products,  advertising,  and  company 
policies.  Prerequisite:  15  credits  in  psychology,  including  Psy.  15,  21,  422.  Lecture 
2  to  4  hours,  practicum  1  to  2  hours.  Professor  L.  P.  Guest 

Psy.  528.  Opinion  Research  Administration  (3-6)  Practicum  in  the  planning, 
development  of  techniques,  and  administration  of  the  sample  survey.  Prerequi- 
sites: Psy.  422,  428.  Practicum  9  to  18  hours.  Professor  L.  P.  Guest 

Psy.  540.  Clinical  Psychology  Seminar  (1-6)  Seminar  on  current  problems  in 
clinical  psychology.  Prerequisite:  Psy.  482. 

Psy.  541.  Dynamics  of  Human  Adjustment  (3)  Seminar  on  motivation  of  human 
behavior,  frustration,  and  mechanisms  of  adjustment;  normal  behavior  is  stressed. 
Prerequisite:  Psy.  437.  Professor  R.  G.  Bernreuter 

Psy.  542.  Psychopathology  (3)  Covers  basic,  developmental,  human,  experi- 
mental reactions,  snowing  how  normal  and  pathological  character  trends  and 
deviations  evolve;  basic  reasons  for  and  applications  of  psychotherapeutic  methods. 
Prerequisite:  Psy.  412  or  437.  Professor  G.  M.  Lott 
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Psy.  543.  Counseling  Techniques  (2)  Survey  of  psychotherapeutic  methods: 
history,  theory,  and  methods  employed;  case  illustrations.  Prerequisite:  Psy.  482. 
Seminar  2  hours.  Professor  W.  U.  Snyder 

Psy.  550.  Psychometrics:  Binet  (2)  Measurement  of  intelligence  by  Stanford 
revision  of  the  Binet-Simon  technique;  demonstrations,  lectures;  practice  admin- 
istering tests;  observations  of  student  by  instructor.  Prerequisite:  Psy.  471. 

Psy.  551.  Psychometrics:  Point  Scales  (2)  Measurement  of  intelligence  by  in- 
dividual nonverbal  techniques:  Arthur,  Wechsler-Bellevue,  and  others;  demon- 
strations, lectures,  and  practice  administering  tests  under  observation.  Prerequi- 
site: Psy.  471. 

Psy.  552.  Psychometrics:  Preschool  (2)  Measurement  by  individual  preschool 
scales:  Merrill-Palmer,  Minnesota,  California  First  Year;  demonstrations,  lectures, 
and  practice  in  administering  tests  under  observation.  Prerequisite:  Psy.  551. 
Lecture  1  hour,  practicum  2  hours. 

Psy.  553.  Psychometrics:  Advanced  (2)  Measurement  of  intelligence,  social 
maturity,  and  other  characteristics;  demonstration,  lectures,  and  practice  in  ad- 
ministering tests;  observations  by  instructor.  Prerequisite:   Psy.  550. 

Professor  R.  G.  Bernr enter 

Psy.  554.  Psychometrics:  Sensory  (2-3)  Measurement  of  auditory  and  visual 
acuity  and  defects;  psychophysiological  theory;  demonstrations,  lectures,  and 
practice  in  administering  and  interpreting  tests  under  observation.  Prerequisite: 
Psy.  4.  Lecture  1  or  2  hours,  practicum  2  hours. 

Psy.  555.  Psychometrics:  Projective  (3)  Principles  and  methods  of  using  and 
evaluating  projective  techniques,  with  particular  attention  to  Rorschach.  Pre- 
requisite: Psy.  550.  Lecture  2  hours,  practicum  2  hours. 

Psy.  556.  Psychometrics:  Advanced  Projective  (3)  Continuation  of  Psy.  555, 
with  attention  to  other  projective  techniques:  Thematic  Apperception,  play, 
dramatics;  and  further  consideration  of  Rorschach.  Prerequisite:  Psy.  555.  Lecture 
2  hours,  practicum  2  hours. 

Psy.  560.  Clinical  Practicum  (2-3)  Applied  experience  in  techniques  of  clinical 
psychology;  case  work  in  Psychology  Clinic.  Prerequisites:  Psy.  471,  482,  550,  551. 
Practicum  3  hours  per  credit. 

Psy.  561.  Clinical  Practicum:  Elementary  School  (1-3)  Experience  in  the 
Psychology  Clinic  and  public  schools  in  learning  and  adjustment  problems; 
diagnosis  and  remedial  work;  pertinent  school  laws  and  practices.  Prerequisites: 
Psy.  560  and  Ed.  70,  or  Ed.  432g  or  470. 

Psy.  562.  Clinical  Practicum:  Vocational  Guidance  (1-3)  Practical  experience 
in  the  Psychology  Clinic  on  high  school,  college,  and  adult  vocational  guidance 
cases;  staff  meetings;  seminar  on  techniques  and  materials.  Prerequisites:  Psy. 
560  or  Ed.  453,  Ed.  474  and  Psy.  472. 

Psy.  563.     Clinical    Practicum:    Marital    Counseling     (1-3)      Experience    in    the 
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Psychology  Clinic  on  premarital  and  marital  adjustment;  seminar  on  techniques 
of  adjustment  and  development  of  sexual  and  emotional  maturity  in  marriage. 
Prerequisite:  Psy.  560.  Professor  C.  R.  Adams 

Psy.  564.  Clinical  Practicum:  Personal  Adjustment  Counseling  (2-3)  Ad- 
vanced practicum  with  experience  in  counseling  of  personal  adjustment  problems 
referred  to  the  Psychology  Clinic.  Prerequisite:  Psy.  565.  Practicum  3  hours  per 
credit.  Professor  W.  U.  Snyder 

Psy.  565.  Clinical  Practicum:  Nondirective  Counseling  (3)  Practical  experi- 
ence in  application  of  the  nondirective  method,  along  with  systematic  theoretical 
study  of  the  method.  Prerequisites:  Psy.  543,  560.  Lecture  2  hours,  practicum 
3  hours.  Professor  W.  U.  Snyder 

Psy.  566.  Clinical  Practicum:  Hypnotherapy  (1-3)  Practical  experience  in  the 
Psychology  Clinic  in  the  use  of  hypnotherapy;  staff  meetings;  seminar  on  prin- 
ciples and  techniques.  Prerequisites:  Psy.  543,  560. 

Psy.  567.  Clinical  Practicum:  Play  Therapy  (1-3)  Practical  experience  in  the 
Psychology  Clinic  in  the  use  of  play  therapy  with  young  children;  staff  meetings: 
seminar  on  principles  and  techniques.  Prerequisites:  Psy.  543,  560. 

Psy.  568.  Clinical  Practicum:  Group  Therapy  (2)  Practical  experience  in  the 
Psychology  Clinic  in  the  use  of  group  methods  for  the  treatment  of  personal 
maladjustments:  staff  meetings;  seminar  on  principles  and  techniques.  Prerequi- 
site: Psy.  565. 

Psy.  574.  Mental  Deficiency  (3)  Causes  of  mental  deficiency;  diagnosis,  train- 
ing, and  care  of  mental  defectives.  Prerequisites:  Psy.  414  or  482. 

Psy.  590.     Seminar:   Advanced    (1-4)      Prerequisite:   Psy.  500. 

Psy.  599.     Thesis   (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Psy.  400.     Honors  Course  in  Psychology    (2-6) 

Psy.  407.     Intermediate  Experimental  Psychology    (3)         Professor  W.  M.  Lepley 
Psy.  409.     Psychobiology    (3)  Professor  C.  R.  Carpenter 

Psy.  411,  41 IX.     Psychology  of  the  Preschool  Child   (3) 

Professors  E.  B.  van  Ormer,  D.  G.  Thevaos 
Psy.  412,  412X.     Abnormal  Psychology    (3)  Professor  J.  E.  DeCamp 

Psy.  414,  414X.     Intermediate  Educational  Psychology    (2-3) 

Professors  E.  B.  van  Ormer,  D.  G.  Thevaos 
Psy.  415,  415X.     Intermediate  Statistics  in  Psychology  and  Education    (3) 

Professor  A.  K.  Kurtz 
Psy.  417.    Social  Psychology    (2-3)  Professor  C.  R.  Carpenter 

Psy.  418.     Measurement  of  Personality    (2-3)  Professor  R.  G.  Bernreuter 

Psy.  419.     Guidance  and  Education  in  Sexual  and  Marital  Adjustment    (3) 

Professor  C.  R.  Adams 
Psy.  420.     Applied  Social  Psychology    (3) 

Professors  C.  R.  Carpenter,  Kinsley   R.  Smith 


132 THE    PENNSYLVANIA     STATE     COLLEGE 

Psy.  421,  421X.    Advanced  Applied  Psychology    (3)     Professor  Kinsley  R.  Smith 
Psy.  422.     Psychological  Methods  of  Measuring  the  Reactions  of  the  Public  (3) 

Professor  L.  P.  Guest 
Psy.  423.  Test  Construction  and  Standardization  (2-3)  Professor  A.  K.  Kurtz 
Psy,  424.     Psychological  Techniques  in  Public  Personnel  Administration    (3) 

Professor  C.  R.  Adams 
Psy.  425,  425X.     Psychology  of  the  Elementary   School  Child    (2-3) 

Professor  E.  B.  van  Ormer 
Psy.  426,  426X.     Adolescence  (2-3)  Professors  E.  B.  van  Ormer,  D.  G.  Thevaos 

Psy.  427.     Psychological  Principles  in  Advertising    (3)  Professor  L.  P.  Guest 

Psy.  428.     Opinion  Research  Laboratory    (3)  Professor  L.  P.  Guest 

Psy.  431,  431X.     Industrial  Psychology    (3)  Professor  Kinsley  R.  Smith 

Psy.  437,  437X.     Advanced  Psychology  of  Adjustment  and  Mental  Hygiene    (3) 

Professors  J.  H.  Gross  light,  W.  U.  Snyder 
Psy.  438.    Theory  of  Personality    (3)  Professor  J.  H.  Grosslight 

Psy.  439.     Motivation  and  Emotion    (3)  Professor  Kendon  R.  Smith 

Psy.  440.    Psychology  Projects  (1-6) 

Psy.  471,  471X.     Measurement  of  Intelligence    (2)         Professor  R.  G.  Bernreuter 
Psy.  472.     Special  Ability  Testing   (2)  Professor  B.  V.  Moore 

Psy.  482.     Introduction  to  Clinical  Psychology    (3)  Professor  W.  U.  Snyder 


PUBLIC  UTILITIES 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department  of  Electrical  Engineering 

Pub.  Util.  521.  Public  Utilities  (3)  Problems  of  current  interest  in  the  public 
utility  field,  principally  those  utilities  involving  the  use  of  the  principles  of 
electrical  engineering.  One  or  two  conferences  per  week.        Professor  A.  P.  Powell 

In  addition  to  this  course  the  following  may  he  taken  for  graduate  credit  under  the 

restrictions  in  force: 
Pub.  Util.  421.     Electric  Utilities    (3)  Professor  A.  P.  Powell 


RECREATION 

Consult  Professor  Fred  M.  Coombs,  M.A. 

Rec.  510.  Program  for  the  Summer  Camp  (3)  Prerequisites:  Rec.  430  and  ex- 
perience as  a  camp  counselor  or  director.  Professor  F.  M.  Coombs 

Rec.  533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes,  and 
methods  of  conducting  recreation  studies  and  surveys;  procedures  on  the  ap- 
praisal of  community  recreation.  Prerequisite:  Phys.  Ed.  530.  Lecture  3  hours. 

Professor  F.  M.  Coombs 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Rec.  430.     Introduction  to  Organized  Camping    (3)  Professor  F.  M.  Coombs 

Unit  A.     Scope,  Significance,  and  Leadership    (J) 

Unit  B.     Facilities,  Equipment,  and  Organization  of.  Activities    (1) 

Unit  C.    Administrative  Procedures   (1) 
Rec.  432.     Recreation  in  Industry    (3)  Professor  J.  B.  Kessel 

Rec.  433.     Analysis  of  Recreational  Methods    (3)  Professor  J.  B.  Kessel 

Rec.  435.     Organization  and  Administration  of  Outdoor  Recreation   (1  per  unit) 

Professor  F.  M.  Coombs 

Unit  A.     Administrative  Procedure  and  Policies    (I) 

Unit  B.     Conduct  of  the  Program    (1) 

Unit  C.     Facilities,  Equipment,  and  Finances    (1) 
Rec.  456.     Social  Recreation    (3)  Professor  f.  B.  Kessel 

Rec.  461,  461X.     Programs  of  Community  Recreation    (1   per  unit) 

Professor  F.  M.  Coombs 

Unit  A.     Programs  of  the  Rural  Community    (1) 

Unit  B.    Programs  of  the  Urban  Community    (1) 

Unit  C.    Programs  of  Large  Municipalities    (1) 
Rec.  462.     Recreation  for  the  Handicapped   (3)  Professor  C.  M.  Speidel 

Rec.  463.  ,  Recreation  Law   (3)  Professor  J.  B.  Kessel 

Rfc.  465,  465X.     Administration  of  Recreation    (3)  Professor  F»  M-  Coombs 


*RURAL  SOCIOLOGY 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Rur.  Soc  551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural 
sociology,  sociology,  or  psychology.  Lecture  3  hours. 

Rur.  Soc.  552.  The  Structure  of  Rural  Society  (3)  Systematic  review  of  re- 
search dealing  with  the  structure  of  rural  society;  the  purpose,  methodology,  and 
contribution  of  each  study  treated.  Prerequisites:  Rur.  Soc.  11,  Soc.  1.  Recitation 
3  hours. 

Rur.  Soc:  553,  Rural  Social  Processes  (3)  Continuation  of  Rur.  Soc.  552.  The 
functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and 
evaluated.  Prerequisites:  Rur.  Soc.  11,  552.  Recitation  3  hours. 

Rur.  Soc.  554,  Advanced  Rural  Social  Welfare  (3)  Analysis  of  welfare  tech- 
niques and  their  application  to  rural  situations.  Prerequisites:  Rur.  Soc.  11;  Psy. 
2  or  Rur.  Soc.  459.  Recitation  3  hours.  Professor  W.  G.  Mather 

Rur.  Soc  555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institution: 
*  Credit  in  rural  sociology  will  also  be  given  for  Agr.  Ec.   505  and  525. 
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its  relation  to  the  community;  the  church  in  "problem"  areas;  effects  of  popula- 
tion trends  on  the  program  of  the  rural  church;  the  use  of  case  studies  and 
surveys.  Prerequisite:  6  credits  in  rural  sociology,  sociology,  or  psychology.  Reci- 
tation 3  hours.  Professor  W.  G.  Mather 

Rur.  Soc.  556.  Thesis  in  Rural  Sociology  (6)  A  preparation  of  the  required 
thesis  for  the  degree  of  Master  of  Science  in  rural  sociology  while  in  residence 
at  the  College. 

Rur.  Soc.  557.  The  Development  of  the  Rural  Community  (3)  The  origin 
and  evolution  of  the  rural  community  under  different  geographic  and  cultural 
conditions.  Prerequisites:  Rur.  Soc.  11  or  Soc.  1;  Rur.  Soc.  452  or  Soc.  415a.  Reci- 
tation 3  hours.  Professor  W.  G.  Mather 

Rur.  Soc.  559.  Advanced  Rural  Social  Psychology  (3)  The  application  of 
social  psychological  principles  to  the  treatment  of  rural  problems.  Prerequisites: 
Rur.  Soc.  11,  Psy.  2.  Recitation  3  hours.  Professor  M.  E.  John 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Rur.  Soc.  452.    Rural  Organization   (3) 

Rur.  Soc.  454.     Rural  Social  Welfare    (3)  Professor  W.  G.  Mather 

Rur.  Soc.  456.     Rural  Standards  of  Living   (3)  Professor  W.  G.  Mather 

Rur.  Soc.  459.     Rural  Social  Psychology    (3)  Professor  M.  E.  John 


SOCIOLOGY 

Professor  Seth  W.  Russell,  M.A.,  Ph.D. 
Head  of  the  Department 

Soc.  502.  American  Sociology  (3)  Special  problems  in  sociological  theory  in  the 
United  States.  Prerequisite:  Soc.  402.  Recitation  3  hours. 

Professor  L.  L.  Bernard 

Soc  503.  Problems  of  Social  Psychology  (3-9)  Investigation  of  the  theories, 
methods,  and  empirical  data  of  social  psychology,  with  particular  reference  to 
such  problems  as  the  relations  between  personality  and  culture,  social  and  per- 
sonal disorganization,  the  development  of  role  behavior,  and  the  conception  of 
the  self.  Professor  W.  Coutu 

Soc.  504.  Sociology  of  Knowledge  (3)  The  social  psychology  of  knowing;  selec- 
tive bases  of  judgments  about  reality;  relation  of  knowledge  to  bias,  experience, 
styles  of  thinking.  Prerequisites:  Soc.  400  or  401;  418,  425.        Professor  W.  Coutu 

Soc.  510.  Field  Work  in  Sociology  (1-3)  Advanced  research  projects  to  be  carried 
out  in  the  field  under  the  supervision  of  the  department  and  recognized  social 
agencies. 

Soc.  512.     Modern  Crimsnology    (3)  Professor  R.  E.  Clark 
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Soc.  513.  Advanced  Sociological  Research  Methods  and  Techniques  (3)  Special 
problems  in  scientific  method  and  research  techniques;  designed  to  prepare  the 
student  for  social  inquiry  on  a  professional  level;  embraces  both  quantitative  and 
nonquantitative  type  of  work.  Prerequisites:   Soc.  413  and  3  credits  of  statistics. 

Professor  M.  E.  John 

Soc.  515.     Structure  and  Functions  of  the  Community    (3) 

Professor  Jessie  Bernard 

Soc  516.     Sociological  Theory    (3)  Professor  L.  L.  Bernard 

Soc.  519.  Seminar  in  Race  Relations  (3-6)  The  status  and  problems  of  minority 
peoples  in  selected  areas  of  the  world;  analysis  of  the  material,  social,  and  socio- 
psychic  aspects  of  race  relations  presented  in  lectures,  reports,  and  papers.  Lec- 
ture 3  hours. 

Soc.  523.  Advanced  Research  in  Population  (3)  Supervised  original  research  on 
some  aspect  of  demographic  phenomena  and  vital  statistics;  a  genuine  contribu- 
tion to  knowledge  is  expected  of  the  student.  Professor  O.  D.  Duncan 

Soc.  525.  Seminar  in  Sociology  (1-9)  An  advanced  seminar  in  sociological  theory, 
involving  intensive  study  of  the  works  of  several  eminent  authors.  The  list  of 
social  theorists  dealt  with  varies  from  one  semester  to  another,  but  only  those  are 
selected  who  have  made  fundamental  contributions  to  the  analysis  of  social  struc- 
ture, social  interaction,  and  social  change. 

Soc.  530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods  and 
techniques  of  research  in  family  relations.  Under  the  guidance  of  the  instructor, 
experimental,  statistical,  and  comparative  studies  are  carried  out,  individually  or 
co-operatively.  Prerequisites:  graduate  standing  and  3  hours'  previous  work  in 
this  field.  Lecture  3  hours.  Professor  Jessie  Bernard 

Soc.  534.  Problems  in  Social  Control  (3-12)  An  advanced  seminar  dealing  with 
the  cohesive  factors  in  societies  and  groups.  Differentiates  the  forms  and  the  in- 
strumentalities of  social  control,  traces  their  development  in  different  periods, 
and  attempts  a  systematic  explanation  of  them,  utilizing  experimental  and  quan- 
titative approaches  where  applicable.  Professor  L.  L.  Bernard 

Soc.  540.  Anthropological  Theory  (3)  A  seminar  in  which  major  anthropologi- 
cal concepts  and  theories  are  critically  studied.  Anthropological  theories  are  test- 
ed by  the  use  of  empirical  ethnological  material. 

Soc.  561.  Seminar  in  Sociology  of  Religion  (3)  Prerequisites:  Soc.  60  or  61;  415 
or  418;  400  or  401.  Professors  L.  L.  Bernard,  S.  W.  Russell 

Soc.  572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  the 
field  of  sociological  research.  Prerequisite:  Soc.  471.  Professor  R.  E.  Clark 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Soc.  400.     Sociological  Theory    (3)        Professors  L.  L.  Bernard,  S.  W.  Blizzard,  Jr. 
Soc.  401.    Social  Institutions   (3)  Professor  S.  W.  Russell 
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Soc.  402.     American  Sociology   (3)  Professor  L.  L.  Bernard 

Soc.  403a.     Personality  and  Social  Adjustment    (3)  Professor  W.  Coutv 

Soc.  403b.     Personality  and  Social  Adjustment   (3)  Professor  W.  Coutu 

Soc.  405S.     Social  Problems   (3) 

Soc.  408.     Social  Ecology   (3)  Professor  S.  W.  Blizzard,  Jr. 

Soc.  413.     Methods  and  Techniques  of  Social  Research    (1-6) 

Professor  Jessie  Bernard 
Soc  415a.     Community  Institutions    (3)  Professor  Jessie  Bernard 

Soc.  418.     The  Development  of  Social  Thought   (3) 
Soc.  419.     Minority  Peoples   (3) 

Soc.  423.     Population  Research    (3)  Professor  O.  D.  Duncan 

Soc.  424.     Social  Change   (3) 

Soc.  425.     Contemporary  Sociological  Theory    (3)  Professor  L.  L.  Bernard 

Soc.  426.     Introduction  to  Public  Welfare   (3)  Professor  W.  G.  Mather 

Soc.  427S.     Family  Case  Work  (6) 
Soc.  429.    Social  Stratification    (3) 
Soc.  431.     Mass  Entertainment   (3) 
Soc.  435.    Social  Control  (3) 
Soc.  440.     Primitive  Society    (3) 
Soc.  461.    Sociology  of  Religion   (3) 

Soc.  470.     The  Use  of  Statistics  in  Sociology    (3)  Professor  R.  E.  Clark 

Soc.  471.    Advanced  Sociological  Statistics   (3) 


SPANISH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Sp.  544.  Neo-Classicism  in  the  Romance  Literatures  (3)  The  nature  and  de- 
velopment of  the  Neo-classic  movement  in  Italy,  France,  Spain,  and  Portugal. 
Prerequisite:  Sp.  40.  Lecture  3  hours. 

Sp.  545.  Romanticism  in  the  Romance  Literatures  (3)  The  nature  and  develop- 
ment of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal.  Prerequi- 
site: Sp.  40.  Lecture  3  hours. 

Sp.  546.  Medieval  Romance  Literatures  (3)  The  nature  and  development  of 
medieval  literature  and  thought,  with  particular  reference  to  Italy,  France,  Spain, 
and  Portugal.  Prerequisite:  Sp.  40.  Lecture  3  hours. 

Sp.  547.  Realism,  With  Particular  Reference  to  Romance  Literature  (3)  Pre- 
requisite: Sp.  4.  Lecture  3  hours. 

Sp.  548.  20th  Century  Romance  Literature  as  a  Political  Force  (3)  Prerequi- 
site: Sp.  4.  Lecture  3  hours. 

Sp.  551.  Romance  Philology  (3)  Historical  development  of  the  Romance  lan- 
guages. Recitation  3  hours. 
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Sp.  552.  Old  Spanish  Readings  (3)  Familiarizes  the  student  with  Old  Spanish 
texts.  Prerequisite:  Sp.  551.  Recitation  3  hours. 

Sp.  561.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Origin  and  early  develop- 
ment of  the  Spanish  national  drama.  Representative  plays  of  different  types  will 
be  read  and  discussed.  Lectures  and  reports.  Recitation  3  hours. 

Sp.  562.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Continuation  of  .Sp.  561. 
Recitation  3  hours. 

Sp.  565.  Lope  de  Vega   (3) 

Sp.  566.  Lope  de  Vega's  Followers  (3) 

Sp.  567.  Cervantes  and  His  Works  (3) 

Sp.  568.  Cervantes  and  His  Works  (3) 

Sp.  571.  Seminar  in  Spanish  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

Sp.  572.  Seminar  in  Spanish  Literature  (3)  Continuation  of  Sp.  571.  Recitation 
3  hours. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 

the  restrictions  in  force: 
Sp.  401.     The  Colden  Age   (3) 
Sp.  402.     Drama  of  the  Golden  Age   (3) 
Sp.  403.     Don  Quixote   (3) 

Sp.  404.     Old  Spanish  Language  and  Literature   (3) 
Sp.  405.     Spanish  Drama  of  the  19th  Century   (3) 
Sp.  406.     Contemporary  Spanish  Drama    (3) 
Sp.  407.     The  Spanish  Novel  of  the  19th  Century   (3) 
Sp.  408.    The  Contemporary  Spanish  Novel   (3) 
Sp.  409,  409X.     Introduction  to  Latin-American  Literature    (3) 
Sp.  410.     Introduction  to  Latin-American  Literature    (3) 
Sp.  411.     Mexico:  Its  Language  and  Literature    (3) 
Sp.  412.     Argentina:  Its  Language  and  Literature    (3) 
Sp.  415.     Modern  Spanish  Lyric  Poetry    (3) 
Sp.  417.     Spanish  Literature  in  the  Romantic  Period  (3) 
Sp.  421.     The  Teaching  of  Romance  Languages   (3) 
Sp.  490.     Advanced  Composition    (3) 
Sp.  496.     Literary  Criticism  in  France,  Italy,  and  Spain    (3) 


SPEECH 

Professor  Robert  T.  Oliver,  M.A.,  Ph.D. 
Head  of  the  Department 

Speech  500.    Seminar  in  American  Oratory    (2-4)      The  history  of  American  ora- 
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tory,  with  the  application  of  critical  standards  to  the  work  of  specific  orators. 
Prerequisite:  6  credits  in  speech,  including  Speech  200.        Professor  J.  F.  O'Brien 

Speech  510.  Seminar  in  Methods  of  Teaching  Speech  (2-4)  Problems  in  curric- 
ulum construction,  media,  and  methods  as  met  by  the  high  school  and  college 
teacher  of  speech.  Consideration  of  speech  as  a  unit  of  English,  as  a  distinct  dis- 
cipline, and  as  an  extracurricular  activity.  Prerequisite:  6  credits  in  speech,  in- 
cluding Speech  200.  Professor  J.  F.  O'Brien 

Speech  520.  Seminar  in  Speech  Science  (2-4)  A  seminar  in  the  physical  and 
physiological  bases  of  speech  and  voice;  introduction  to  the  laboratory  techniques 
used  in  speech  research.  Prerequisite:  9  credits  in  speech,  speech  education,  or 
psychology. 

Speech  525.  Seminar  in  Clinical  Speech  Pathology  (2-4)  A  physiological,  neu- 
rological, and  psychological  view  of  the  speech  process  together  with  a  critical 
study  of  modern  theories  and  practices  in  clinical  speech  pathology.  Prerequisites: 
Speech  490,  491. 

Speech  540.  Seminar  in  the  Problems  of  Radio  (3)  Advanced  study  and  re- 
search in  special  problems  in  radio  speech,  radio  production,  and  radio  organiza- 
tion. Prerequisite:  6  hours  of  speech  including  Speech  200,  300,  425  or  435.  Lecture 
1  hour,  recitation  2  hours.  Professor  H.  E.  Nelson 

Speech  550.  Seminar  in  Oral  Persuasion  (2-4)  The  theory  of  persuasion;  per- 
suasive devices  and  techniques;  criticism  and  appreciation  of  men  of  political, 
economic,  and  social  movements,  and  of  contemporary  public  address  in  the  light 
of  modern  theories  of  persuasion.  Prerequisite:  6  credits  in  speech,  including 
Speech  200.  Professor  C.  H.  Schug 

Speech  560.  Public  Address  (2-4)  Aids  the  student  in  becoming  proficient  in 
public  platform  address;  emphasis  on  practical  application  of  principles  of  per- 
suasion, especially  through  composition,  discussion,  criticism,  and  delivery  of  the 
speech  outline  and  manuscript.  Prerequisite:  9  credits  in  speech,  including  Speech 
200  and  550.  Professor  C.  H.  Schug 

Speech  575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an 
individual  basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  peda- 
gogy, phonetics,  speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in 
speech  or  in  speech  education. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech  400.     Teaching  of  Speech    (3)  Professor  J.  F.  O'Brien 

Speech  405a,b,cS.     Practical  Problems  in  Public  and  Private  Speech    (1-3) 

Speech  410.     English  Phonetics  and  Pronunciation    (3)         Professor  ].  F.  O'Brien 

Speech  411a,b,cS.    Speech  Science  and  Speech  Arts   (1-3) 

Speech  412.     Advanced  Speech  Arts  (3) 

Speech  425.    Advanced  Principles  of  Radio  Speech    (3)         Professor  H.  E.  Nelson 

Speech  431.     Anatomy  and  Physiology  or  the  Ear  and  Vocal  Mechanisms   (3) 
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Speech  435.     Radio  Organization    (3)  Professor  H.  E.  Nelson 

Speech  450.     Discussion  Techniques   (3)  Professor  J.  F.  O'Brien 

Speech  490.    Speech  Disorders  and  Their  Treatment    (3) 

Professor  E.  T.  McDonald 
Speech  491.     Clinical  Speech  Practicum    (1-3)  Professor  E.  T.  McDonald 


SPEECH    EDUCATION 

Consult  Professor  Eugene  T.  McDonald,  M.F.d.,  D.Ed. 


Speech  Ed.  537.  Advanced  Speech  Correction  (1-6)  The  clinical  speech  pro- 
cedures of  examination,  diagnosis,  and  treatment.  Prerequisite:  Speech  Ed.  437 
or  Speech  491.  Lecture  and  practicum  hours  1  to  6.        Professor  E.  T.  McDonald 

Speech  Ed.  540.  Articulation  Disabilities  (3)  Speech-sound  production  dis- 
orders in  children  and  adults;  methods  of  examination,  diagnosis,  and  treatment. 
Prerequisite:  Speech  490  or  Speech  Ed.  436. 

Speech  Ed.  541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and 
psychological  bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  dis- 
orders; current  clinical  methods  in  voice  improvement.  Prerequisite:  Speech  Ed. 
436  or  Speech  490.  Lecture  3  hours. 

Speech  Ed.  542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  the 
causes  of  disorders  of  rhythm;  methods  of  examination,  diagnosis,  and  treatment. 
Prerequisite:  Speech  490  or  Speech  Ed.  436.  Lecture  3  hours. 


In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech  Ed.  430.     Problems  of  the  Child  with  a  Hearing  Loss   (3) 

Professor  E.  T.  McDonald 

Speech  Ed.  432.     Methods  of  Teaching  Speech    (Lip)    Reading    (3) 

Professor  Margaret  Raabe 
Professor  Margaret  Raabe 
Professor  E.  T.  McDonald 


Speech  Ed 
Speech  Ed 
Speech  Ed 
Speech  Ed 
Speech  Ed 
Speech  Ed 
Speech  Ed 
Speech  Ed 

School 
Speech  Ed 
Speech  Ed 


Auricular  Training    (2) 

Audiometry    (2) 

Clinical  Practice  with  the  Deaf  and  Hard-of-Hearing    (3) 


Speech  Disabilities   (3) 
Speech  Correction    (1-3) 


Professor  E.  T.  McDonald 
Professor  E.  T.  McDonald 


433. 
.  434. 

435. 
.  436. 

437. 

439X.     Fundamentals  of  Speech  Education    (3) 

439aX.     Methods  in  Speech  Education   (3)       Professor  Margaret  Raabe 

440,  440X.     Speech   Education    and  Reeducation   in   the   Elementary 
(2-3)  Professor  Margaret  Raabe 

441S.     Current  Problems  in  Speech  and  Hearing    (1-6) 

442.     Speech  Pathology   (3) 


140 THE    PENNSYLVANIA     STATE     COLLEGE 

ZOOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 
Head  of  the  Department  of  Zoology  and  Entomology 

Zool.  508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life 
cycle,  and  control  of  parasites.  Prerequisites:  Ent.  2,  Zool.  432.  Practicum  9  hours. 

Professor  C.  C.  Zelifj 

Zool.  509.  Techniques  in  Wild  Life  Management  (3)  The  preparation  of  study 
mounts  of  game  birds  and  mammals,  methods  of  making  a  census,  mapping 
management  areas,  method  of  collecting  data,  and  determining  food  habits  from 
examination  of  stomach  contents.  Prerequisite:  Zool.  546.  Lecture  1  hour,  prac- 
ticum 6  hours.  Professor  P.  F.  English 

Zool.  512.  Seminar  (1)  The  review  of  current  zoological  literature.  Required  of 
graduate  students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits 
in  zoology  or  entomology.  One  conference  per  week.  Professor  P.  F.  English 

Zool.  513.  Research  (1-15  per  semester)  The  prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor.  Prerequisite:  Zool.  410,  432,  437,  440 
or  546.  Professor  E.  H.  Dusham  and  Staff 

Zool.  541.  Comparative  Physiology  (3)  The  dynamics  of  vital  processes  as 
shown  in  members  of  the  animal  kingdom.  Prerequisites:  Zool.  25,  26;  Agr.  Bio- 
chem.  1:  Agr.  Biochem.  425  or  Zool.  437.  Lecture  2  hours,  practicum  3  hours. 

Professor  H.  W.  Frings 

Zool.  546.  The  Theory  of  Game  Management  (4)  Fundamental  principles  un- 
derlying the  management  of  wild  game  birds  and  mammals;  the  co-ordination  of 
such  management  with  the  various  land  uses:  the  planning  of  preserves  and  other 
land  areas.  Prerequisites:  Zool.  408,  420.  Lecture  3  hours,  practicum  3  hours. 

Professor  P.  F.  English 

Zool.  547S.  Wildlife  Management  (3)  The  basic  principles  concerned  with  the 
management  of  game  birds  and  game  mammals.  Prerequisites:  Zool.  25,  26,  420. 
Lecture  2  hours,  practicum  3  hours.  Professor  P.  F.  English 

Zool.  551.  Fisheries  Management  (3)  The  basic  principles  underlying  the  man- 
agement of  inland  waters  for  fish  production.  Prerequisite:  Zool.  450.  Lecture  2 
hours,  practicum  3  hours. 

Zool.  581.  Advanced  Invertebrate  Zoology  (3)  The  morphology,  physiology, 
taxonomy,  and  life  histories  of  invertebrate  animals.  Prerequisite:  Zool  580S. 

Professor  H.   W.  Frings 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Zool.  408.     Mammology    (4)  Professor  P.  F.  English 

Zool.  410.     General  Limnology    (3) 
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ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 
ZOOL. 

Zool. 

ZOOL. 


414. 

415. 

416. 

417. 

418S. 

419S. 

420. 

432. 

436. 

437. 

440. 

443. 

444. 

445S. 

447. 

448. 

450. 


Herpetology   (3) 

The  Literature  of  Vertebrate  Zoology    (1) 
The  Methods  of  Research  in  Zoology   (2) 
Invertebrate  Faunistics   (4) 

Field  Ornithology    (3) 

General  Animal  Ecology    (3) 
Game  Birds  (3) 


Human  Parasitology    (3) 
Protozoology    (3) 
Histology    (4) 
Embryology    (4) 
Zoological  Problems   (3) 
Zoological  Problems  (3) 
The  Identification  of  Insects  (3) 
Aquiculture   (2) 
Ornithology    (3) 
Ichthyolocy   (4) 


Professor  H.  W.  Fnngs 

Professor  Merrill  Wood 

Professor  N.  D.  Blackburn 

Professor  P.  F.  English 

Professor  C.  C.  Zeliff 

Professor  C.  C.  Zeliff 

Professor  G.  B.  Newman 

Professor  C.  B.  Newman 

Professor  E.  H.  Dusham  and  Staff 

Professor  E.  H.  Dusham  and  Staff 


Professor  M.  Wood 
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COLLEGE 


SPRING  SEMESTER  1950-51 


FEBRUARY   1951 


1-3     Thursday  to  Saturday — Spring  Semester  Registration 
5     Monday — Spring  Semester  Classes  Begin 


MARCH 

20     Tuesday — Spring  Recess  Begins  5  p.m. 
28     Wednesday — Spring  Recess  Ends  8  a.m. 


MAY 


7-8  Monday  and  Tuesday — First  Phase  Registration 

29  Tuesday — Spring  Semester  Classes  End  5  p.m. 

30  Wednesday — Memorial  Day  Recess 

31  Thursday — Spring  Semester  Examinations  Begin  8  a.m. 


JUNE 


8     Friday — Spring  Semester  Ends  5  p.m. 

10  Sunday — Baccalaureate  Day,  Class  Day 

11  Monday — Commencement  Day 


SUMMER  PROGRAM  1951 


JUNE    1951 


12     Tuesday — Registration  for  Inter-Session  in  a.m. 
12     Tuesday — Inter-Session  Classes  Begin  1:20  p.m. 
29     Friday — Inter-Session  Ends 


JULY 


2  Monday — Registration  for  Main  Summer  Session 

3  Tuesday — Main  Summer  Session  Classes  Begin  8  a.m. 

4  Wednesday — Independence  Day  Recess 


AUGUST 

10 
11 
13 
13 
31 


Friday — Main  Summer  Session  Ends  5:50  p.m. 
Saturday — Main  Summer  Session  Graduation  Exercises 
Monday — Registration  for  Post-Session  in  a.m. 
Monday — Post-Session  Classes  Begin  1:20  p.m. 
Friday — Post-Session  Ends  5:50  p.m. 


CALENDAR 

FALL  SEMESTER  1951-52 


SEPTEMBER     1951 


13-15     Thursday  to  Saturday — Fall  Semester  Registration 
17     Monday — Fall  Semester  Classes  Begin  8  a.m. 

NOVEMBER 

20  Tuesday — Thanksgiving  Recess  Begins  5  p.m. 
26     Monday — Thanksgiving  Recess  Ends  8  a.m. 

DECEMBER 

3-4     Monday  and  Tuesday — First  Phase  Registration 
19     Wednesday — Christmas  Recess  Begins  5  p.m. 

JANUARY 

3  Thursday — Christmas  Recess  Ends  8  a.m. 

19  Saturday — Fall  Semester  Classes  End  11:50  a.m. 

21  Monday — Fall  Semester  Examinations  Begin  8  a.m. 
29  Tuesday — Fall  Semester  Ends  5  p.m. 

29     Tuesday — Fall  Semester  Graduation  Exercises 


SPRING  SEMESTER  1951-52 

JANUARY    1952 
JAN.  31     ) 

feb   1-2  [Thursday  to  Saturday — Spring  Semester  Registration 

FEBRUARY 

4     Monday — Spring  Semester  Classes  Begin  8  a.m. 

APRIL 

9     Wednesday — Spring  Recess  Begins  11:50  a.m. 
16     Wednesday — Spring  Recess  Ends  1:10  p.m. 

MAY 

5-6  Monday  and  Tuesday — First  Phase  Registration 

27  Tuesday — Spring  Semester  Classes  End  5  p.m. 

28  Wednesday — Spring  Semester  Examinations  Begin  8  a.m. 
30  Friday — Memorial  Day  Recess 

JUNE 

6     Friday — Spring  Semester  Ends  5  p.m. 

8  Sunday — Baccalaureate  Day,  Class  Day 

9  Monday — Commencement  Day 


COLLEGE  ADMINISTRATIVE  OFFICERS 


Milton  S.  Eisenhower,  LL.D.,  D.Sc,  D.H.L. 


President 


Adrian  O.  Morse,  M.A. 
J.  Orvis  Keller,  M.S. 
Samuel  K.  Hostetter 
C.  S.  Wyand,  M.A. 
Wilmer  E.  Kenworthy,  B.A. 
Richard  C.  Maloney,  M.S. 
Royal  M.  Gerhardt,  A.E. 
C.  O.  Williams,  M.A.,  Ed.D. 


Provost 

Director  of  General  Extension 

Comptroller 

Assistant  to  the  President 

Director  of  Student  Affairs 

Administrative  Assistant,  Office  of  the  President 

Dean  of  Admissions;  Registrar 

Assistant  Dean  of  Admissions;  College  Examiner 


ADMINISTRATIVE  OFFICERS   OF  THE 
GRADUATE  SCHOOL 


H.  K.  Schilling,  M.A.,  Ph.D. 
Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc. 
J.  H.  Ferguson,  M.A.,  Ph.D. 
Betty  M.  Moore 


Dean 

Dean  Emeritus 

Secretary  to  the  Graduate  Faculty 

Secretary  to  the  Dean 


STANDING  COMMITTEES   OF  THE 
GRADUATE  SCHOOL 

EXECUTIVE 


H.  K.  Schilling,  M.A.,  Ph.D.,  Chairman 
C.  R.  Carpenter,  M.A.,  Ph.D. 
R.  A.  Dutcher,  M.S.,  M.A.,  D.Sc. 

Professor  of  Agricultural  and  Biological  Chemistry 


Dean 
Professor  of  Psychology 


J.  H.  Ferguson,  M.A.,  Ph.D. 
W.  C.  Fernelius,  A.M.,  Ph.D. 
L.  M.  Jones,  M.A.,  Ph.D. 
Helen  R.  LeBaron,  M.S.,  Ph.D. 
E.  F.  Osborn,  M.S.,  Ph.D. 
J.  A.  Sauer,  M.S.,  Ph.D. 


Professor  of  Political  Science 

Professor  of  Chemistry 

Professor  of  Physical  Education 

Professor  of  Home-Community  Relationships 

Professor  of  Geochemistry 

Professor  of  Engineering  Mechanics 
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COURSES  OF  STUDY 

F.  M.  Swartz,  Ph.D.,  Chairman  Professor  of  Paleontology 

A.  J.  Currier,  M.S.,  Ph.D.  Professor  of  Chemistry 

H.  M.  Davison,  M.S.,  D.Ed.  Professor  of  Educational  Research 

Brice  Harris,  M.A.,  Ph.D.  Professor  of  English  Literature 

Ellen  D.  Kelly,  M.S.,  Ph.D.  Associate  Professor  of  Physical  Education 
Winona  L.  Morgan,  M.A.,  Ph.D. 

Professor  of  Child  Development  and  Family  Relationships 

A.  H.  Waynick,  M.S.,  D.Sc.  Professor  of  Electrical  Engineering 


ADMISSIONS  COMMITTEE 

Robert  G.  Bernreuter,  Ph.D.,  Chairman  Professor  of  Psychology 
C.  O.  Williams,  M.A.,  Ed.D.,  ex  officio 

Assistant  Dean  of  Admissions;  College  Examiner 
Hazel  M.  Hatcher,  M.S.,  Ph.D. 

Professor  of  Home  Economics  Education  and  Home-Community  Relationships 

Macklin  E.  John,  M.S.,  Ph.D.  Professor  of  Rural  Sociology 

Alfred  G.  Pundt,  M.A.,  Ph.D.  Professor  of  European  History 


THE   HEALTH   SERVICE 
Herbert  R.  Glenn,  M.D.  Director 

THE   COLLEGE    LIBRARY 

Ralph  W.  McComb,  M.A.  Librarian;  Archivist 


GRADUATE  SCHOOL  FACULTY 
1950-1951 


Milton  S.  Eisenhower,  LL.D.,  D.Sc,  D.H.L.  President 

Harold  K.  Schilling,  M.A.,  Ph.D. 

Dean  of  the  Graduate  School;  Professor  of  Physics 
Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc. 

Dean  Emeritus  of  the  Graduate  School;  Professor  Emeritus  of  Botany 
Lyman  E.  Jackson,  M.S.,  Ph.D.  Dean  of  the  School  of  Agriculture 

George  L.  Haller,  M.S.,  E.E.,  Ph.D.     Dean  of  the  School  of  Chemistry  and  Physics 
Marion  Rex  Trabue,  M.A.,  Ph.D.  Dean  of  the  School  of  Education 

Harry  Parker  Hammond,  C.E.,  D.Eng.,  LL.D.    Dean  of  the  School  of  Engineering 
Grace  M.  Henderson,  M.S.,  Ph.D.  Dean  of  the  School  of  Home  Economics 

Ben  Euwema,  A.M.,  Ph.D.  Dean  of  the  School  of  the  Liberal  Arts 

Edward  Steidle,  E.M.,  D.Sc.  Dean  of  the  School  of  Mineral  Industries 

Carl  Peter  Schott,  M.A.,  Ph.D. 

Dean  of  the  School  of  Physical  Education  and  Athletics 
Royal  M.  Gerhardt,  A.E.  Dean  of  Admissions;  Registrar 

C.  O.  Williams,  M.A.,  Ed.D.  Assistant  Dean  of  Admissions;  College  Examiner 

Ralph  W.  McComb,  M.A.  Librarian;  Archivist 


PROFESSORS 

Clifford  R.  Adams,  A.M.,  Ph.D.  Professor  of  Psychology 

Vernon  M.  Albers,  M.A.,  Ph.D.  Professor  of  Engineering  Research 

Herbert  Richard  Albrecht,  M.S.,  Ph.D.  Professor  of  Agronomy 

Harold  Freed  Alderfer,  M.A.,  Ph.D.  Professor  of  Political  Science 
Jean  Downey  Amberson,  M.A.,  Ph.D.          Professor  of  Home  Economics  Education 

Edgar  E.  Ambrosius,  M.S.  Professor  of  Mechanical  Engineering 

Arthur  von  Krogh  Anderson,  M.S.,  Ph.D.  Professor  of  Physiological  Chemistry 

Clarence  Scott  Anderson,  M.S.,  Ph.D.  Professor  of  Agricultural  Education 

Clifton  A.  Anderson,  M.S.  Professor  of  Industrial  Engineering 

Harrison  Heikes  Arnold,  M.A.,  Ph.D.  Professor  of  Romance  Languages 
John  Geldart  Aston,  M.S.,  Ph.D. 

Professor  of  Organic  Chemistry;  Director  of  the  Low  Temperature  Laboratory 

MacLean  Morton  Babcock,  M.S.  Professor  of  Industrial  Engineering 

Adam  Leland  Beam,  M.S.  Professor  of  Dairy  Production 

Clare  A.  Becker,  Ph.D.                      Professor  of  Agricultural  Business  Management 

Frederick  Joseph  Bedenk,  M.A.  Professor  of  Physical  Education 

Victor  A.  Beede,  M.F.  Professor  of  Forest  Management 

Franklin  Lee  Bentley,  M.S.  Professor  of  Animal  Husbandry 

Thomas  C.  Benton,  Ph.D.  Professor  of  Mathematics 

Jessie  Bernard,  M.A.,  Ph.D.  Professor  of  Sociology 
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Luther  Lee  Bernard,  Ph.D.  Professorial  Lecturer  in  Sociology    (part-time) 

Robert  Gibbon  Bernreuter,  Ph.D. 

Professor  of  Psychology;  Director  of  the  Psychology  Clinic 
Eugen  Carl  Bischoff,  M.A.  Professor  of  Physical  Education 

Ralph  Upshaw  Blasingame,  B.S.  Professor  of  Agricultural  Engineering 

Alfred  L.  Bortree,  M.S.,  D.V.M.  Professor  of  Veterinary  Science 

Robert  V.  Boucher,  A.M.,  Ph.D. 

Professor  of  Agricultural  and  Biological  Chemistry 


John  Scott  Bowman,  M.A.,  Ph.D. 
John  Robert  Bracken,  M.L.A.,  Ph.D. 
William  Clark  Bramble,  M.F.,  Ph.D. 
George  Elmer  Brandow,  Ph.D. 
R.  Wallace  Brewster,  M.A.,  Ph.D. 
Henry  Sherman  Brunner,  M.S.,  Ph.D. 
Albert  Franklin  Buffington,  M.A.,  Ph.D. 
Clarence  Edward  Bullinger,  I.E.,  M.S. 
Frank  A.  Butler,  Ph.M.,  Ph.D. 
Ernest  William  Callenbach,  M.S. 
Michael  Robert  Cannon,  M.S.,  Ph.D. 
Clarence  Raymond  Carpenter,  M.A.,  Ph.D 
Carroll  Dunham  Champlin,  M.A.,  Ph.D. 
Robert  J.  Clements,  M.A.,  Ph.D. 
Arthur  Charles  Cloetingh,  M.A. 
Arthur  Wesley  Clyde,  M.S. 
Willard  W.  Cochrane,  M.S 


Teresa  Cohen,  M.A.,  Ph.D. 

Fred  Morton  Coombs,  M.A. 

Pierce  G.  Couperus,  M.S. 

Walter  Coutu,  Ph.D. 

Donald  Stevens  Cryder,  M.S.,  D.Sc. 

Arnold  John  Currier,  M.S.,  Ph.D. 

Haskell  Brooks  Curry,  M.A.,  Ph.D. 

Chester  Distad  Dahle,  M.S.,  Ph.D. 

Paul  R.  Daugherty,  M.A. 

Arthur  Franklin  Davis,  M.Ed.,  D.P.H. 

Hugh  M.  Davison,  M.S.,  D.Ed. 

Joseph  Edgar  DeCamp,  A.M.,  Ph.D. 

Kalman  John  DeJuhasz,  M.E. 

Robert  Ewing  Dengler,  A.M.,  Ph.D. 


Professor  of  English  Composition 
Professor  of  Landscape  Horticulture 
Professor  of  Forestry 
Professor  of  Agricultural  Economics 
Professor  of  Political  Science 
Professor  of  Agricultural  Education 
Professor  of  German 
Professor  of  Industrial  Engineering 
Professor  of  Education 
Professor  of  Poultry  Husbandry 
Professor  of  Chemical  Engineering 
Professor  of  Psychology 
Professor  of  Education 
Professor  of  Romance  Languages 
Professor  of  Dramatics 
Professor  of  Agricultural  Engineering 
M.P.A.,  Ph.D. 
Professor  of  Economics  and  Agricultural  Economics 
Professor  of  Mathematics 
Professor  of  Physical  Education 
Professor  of  Engineering  Research 
Professor  of  Sociology 
Professor  of  Chemical  Engineering 
Professor  of  Chemistry 
Professor  of  Mathematics 
Professor  of  Dairy  Manufacture 
Professor  of  Spanish 
Professor  of  Physical  Education 
Professor  of  Educational  Research 
Professor  of  Psychology 
Professor  of  Engineering  Research 
Professor  of  Classical  Languages 


Russell  B.  Dickerson,  M.S.,  Ph.D. 

Vice-Dean  and  Director  of  Resident  Instruction,  School  of  Agriculture 

Harold  Edward  Dickson,  M.A.,  Ph.D.  Professor  of  Fine  Arts 

Francis  Janney  Doan,  M.S.  Professor  of  Dairy  Manufacture 

Mary  Letitia  Dodds,  M.S.,  Ph.D.  Professor  of  Foods  and  Nutrition 

David  Christie  Duncan,  M.A.,  Ph.D.  Professor  of  Physics 

Edward  Henry  Dusham,  M.S.,  Ph.D.  Professor  of  Entomology 
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George  Merrick  Dusinberre,  M.S.  Professor  of  Mechanical  Engineering 

Raymond  Adams  Dutcher,  M.S.,  A.M.,  D.Sc. 

Professor  of  Agricultural  and  Biological  Chemistry 
Philip  J.  Elving,  A.M.,  Ph.D.  Professor  of  Chemistry 

Pennoyer  Francis  English,  M.S.,  Ph.D.  Professor  of  Wildlife  Management 

Merrell  Robert  Fenske,  D.Sc. 

Research  Professor  of  Chemistry  and  Chemical  Engineering; 

Director  of  the  Petroleum  Refining  Laboratory 
John  Henry  Ferguson,  M.A.,  Ph.D.  Professor  of  Political  Science 

W.  Conard  Fernelius,  A.M.,  Ph.D.  Professor  of  Chemistry 

Hummel  Fishburn,  M.A.,  Mus.D.  Professor  of  Music  and  Music  Education 

Donald  E.  H.  Frear,  M.S.,  Ph.D. 

Professor  of  Agricultural  and  Biological  Chemistry 
John  F.  Friese,  M.S.  Professor  of  Industrial  Arts  Education 

Orrin  Frink,  Jr.,  M.A.,  Ph.D.  Professor  of  Mathematics 

Stuart  W.  Frost,  Ph.D.  Professor  of  Economic  Entomology 

Ralph  O.  Gallington,  A.M.,  D.Ed.  Professor  of  Industrial  Arts  Education 

John  Charles  Garey,  M.S.,  Ph.D.  Professor  of  Bacteriology 

Theodore  Jay  Gates,  M.A.  Professor  of  English  Composition 

Alfred  W.  Gauger,  M.A.,  Ph.D. 

Director  of  the  Mineral  Industries  Experiment  Station; 
Professor  of  Fuel  Technology 


James  Edward  Gillespie,  M.A.,  Ph.D. 
Maurice  Sven  Gjesdahl,  M.S. 
Ruth  Eliza  Graham,  M.S. 
Harold  Frank  Graves,  M.A.,  Ph.D. 
William  Henry  Gray,  M.A.,  Ph.D. 
Nollie  Burnham  Guerrant,  M.S.,  Ph.D. 
Francis  Tobey  Hall,  Jr.,  M.S. 
William  Franklin  Hall,  M.S.,  Ph.D. 
Arthur  L.  Harnett,  Jr.,  M.A.,  D.Ed. 
Brice  Harris,  M.A.,  Ph.D. 


Professor  of  European  History 

Professor  of  Mechanical  Engineering 

Professor  of  Clothing  and  Textiles 

Professor  of  English  Composition 

Professor  of  Latin- American  History 

Professor  of  Biological  Chemistry 

Professor  of  Electrical  Engineering 

Professor  of  Agricultural  Education 

Professor  of  Physical  Education 

Professor  of  English  Literature 


Hazel  Maurine  Hatcher,  M.S.,  Ph.D. 

Professor  of  Home  Economics  Education  and  Home-Community  Relationships 


William  Lewis  Henning,  M.S.,  Ph.D. 
Edward  Carleton  Henry,  Cer.E.,  M.S. 
Burke  Miller  Hermann,  M.A. 
Lawrence  Lester  Huber,  M.S.,  Ph.D. 
Mirwin  W.  Humphrey,  M.F. 
Robert  A.  Hussey,  M.A. 
Albert  Witt  Hutchison,  M.S.,  Ph.D. 
Charles  Davis  Jeffries,  M.S.,  Ph.D. 
Clifford  Oliver  Jensen,  M.S.,  Ph.D. 
Macklin  E.  John,  M.S.,  Ph.D. 
Evan  Johnson,  Jr.,  M.A.,  Ph.D. 
Lloyd  Meredith  Jones,  M.A.,  Ph.D. 
Andre  L.  Jorissen,  C.E.,  M.S.,  D.Ap.Sc. 


Professor  of  Animal  Husbandry 

Ph.D.  Professor  of  Ceramics 

Professor  of  American  History 

Professor  of  Agronomy 

Professor  of  Forestry 

Professor  of  Industrial  Engineering 

Professor  of  Chemistry 

Professor  of  Soil  Technology 

Professor  of  Phytochemistry 

Professor  of  Rural  Sociology 

Professor  of  Mathematics 

Professor  of  Physical  Education 

Professor  of  Civil  Engineering 
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Paul  Boyd  Kapp,  B.S. 

Julius  Ernest  Kaulfuss,  B.S. 

Thomas  C.  Kavanagh,  C.E.,  M.B.A.,  Sc.D 

Paul  M.  Kendig,  M.S.,  Ph.D. 

Corliss  Robert  Kinney,  A.M.,  Ph.D. 

Philip  Shriver  Klein,  M.A.,  Ph.D. 

Cloy  B.  Knodt,  M.S.,  Ph.D. 

Harry  LaVern  Krall,  M.S.,  Ph.D. 

Franklin  Brunell  Krauss,  A.M.,  Ph.D. 

David  A.  Kribs,  M.S.,  Ph.D. 

Paul  D.  Krynine,  Ph.D. 

Albert  K.  Kurtz,  Ph.D. 

S.  Lewis  Land,  M.S.,  Ph.D. 

Russell  E.  Larson,  M.S.,  Ph.D. 

John  Dobson  Lawther,  M.A. 

Helen  Renwick  LeBaron,  M.S.,  Ph.D. 


Professor  of  Engineering  Mechanics 

Professor  of  Highway  Engineering 

Professor  of  Civil  Engineering 

Professor  of  Engineering  Research 

Professor  of  Fuel  Technology 

Professor  of  American  History 

Professor  of  Dairy  Husbandry 

Professor  of  Mathematics 

Professor  of  Latin 

Professor  of  Botany 

Professor  of  Petrology  and  Sedimentation 

Professor  of  Psychology 

Professor  of  Industrial  Education 

Professor  of  Plant  Breeding 

Professor  of  Physical  Education 


Professor  of  Home-Community  Relationships 
Professor  of  Finance 
Professor  of  Civil  Engineering 
Ph.D.  Professor  of  Psychology 


George  L.  Leffler,  M.A.,  Ph.D. 
John  Swivel  Leister,  C.E. 
William  Morton  Lepley,  M.A., 
Fred  Fouse  Lininger,  M.S.,  Ph.D. 

Vice-Dean  of  the  School  of  Agriculture; 
Director  of  the  Agricultural  Experiment  Station 
Ph.D.  Professor  of  Biophysical  Chemistry 


Martin  William  Lisse,  M.S. 


Professor  of  Education 

Professor  of  English  Literature 

Psychiatrist 

Professor  of  Art  Education 


Charles  M.  Long,  M.A.,  D.Ed. 

Mason  Long,  M.A.,  Litt.D. 

George  M.  Lott,  M.D. 

Viktor  Lowenfeld,  Diploma,  University  of  Vienna 

Pauline  Beery  Mack,  M.A.,  Ph.D. 

Professor  of  Household  Chemistry;  Director  of  the  Ellen  H.  Richards  Institute 
Warren  Bryan  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N. A.  Professor  of  Horticulture 

John  Campbell  Major,  M.A.,  Ph.D.  Professor  of  English  Composition 

Joseph  Marin,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics  and  Research 

Professor  of  Engineering  Materials 


William  Green  Mather,  M.S.,  Ph.D. 
Frederick  R.  Matson,  M.A.,  Ph.D. 
Arthur  J.  G.  Maw,  M.S.,  Ph.D. 
Eugene  T.  McDonald,  M.Ed.,  D.Ed. 

M.  Nelson  McGeary,  M.A.,  Ph.D. 
Douglass  Sargeant  Mead,  M.A.,  Ph.D. 
Robert  Peter  Meahl,  M.S. 
Frederick  Grover  Merkle,  M.S.,  Ph.D. 
Dana  Kinsman  Merrill,  M.A. 
H.  Arthur  Meyer,  Dr.Sc.Techn. 
E.  Willard  Miller,  M.A.,  Ph.D. 
Laymon  N.  Miller,  M.A. 


Professor  of  Rural  Sociology 

Professor  of  Ceramics 

Professor  of  Poultry  Husbandry 

Professor  of  Speech  and  Speech  Education; 

Director  of  the  Speech  and  Hearing  Clinic 

Professor  of  Political  Science 

Professor  of  English  Literature 

Professor  of  Ornamental  Horticulture 

Professor  of  Soil  Technology 

Professor  of  English  Literature 

Professor  of  Forestry 

Professor  of  Geography 

Professor  of  Engineering  Research 
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Leonard  F.  Miller,  M.S.,  Ph.D.  Professor  of  Farm  Management 

Russell  Cooper  Miller,  Ph.D.     Professor  of  Agricultural  and  Biological  Chemistry 
Robert  Edward  Minshall,  M.S.  Professor  of  Structural  Engineering 

David  R.  Mitchell,  M.S.,  E.M.  Professor  of  Mining  Engineering 

Bruce  Victor  Moore,  M.A.,  Ph.D.  Professor  of  Psychology 

Winona  L.  Morgan,  M.A.,  Ph.D. 

Professor  of  Child  Development  and  Family  Relationships 
Robert  Russell  Murphy,  M.S.,  Ph.D.  Professor  of  Poultry  Husbandry 

Howard  Burton  Musser,  A.B.,  B.S.  Professor  of  Agronomy 

William  M.  Myers,  M.S.,  Ph.D.  Professor  of  Mineral  Economics 

Maurice  Nelles,  A.M.,  Ph.D.  Professor  of  Engineering  Research;  Director 

of  the  Engineering  Experiment  Station 


Hans  Neuberger,  D.Sc. 

Frank  Selwyn  Neusbaum,  M.A. 

George  Burgess  Newman,  M.A. 

John  Edward  Nicholas,  M.E.,  M.S. 

Newell  A.  Norton,  M.F.,  Ph.D. 

Joseph  F.  O'Brien,  M.S. 

Martin  L.  Odland,  Ph.D. 

James  Harris  Olewine,  M.S.,  Ph.D. 

Elburt  F.  Osborn,  M.S.,  Ph.D. 

Milton  S.  Osborne,  M.S. 

Ina  Padgett,  M.S. 

David  J.  Peery,  C.E.,  M.S.E.,  Ph.D. 

Raymond  Pepinsky,  M.A.,  Ph.D. 

Lawrence  Perez,  C.E.,  M.C.E. 

Walter  Henry  Pielemeier,  M.A.,  Ph.D. 

Clare  William  Pierce,  M.S.,  Ph.D. 

Henry  William  Popp,  M.S.,  Ph.D. 

Roy  Burton  Power,  M.S.,  Sc.D. 

Gordon  H.  Pritham,  M.S.,  Ph.D. 

Alfred  G.  Pundt,  M.A.,  Ph.D. 

Gilford  G.  Quarles,  M.S.,  Ph.D. 

David  Herr  Rank,  M.S.,  Ph.D.,  D.Sc. 

Arthur  Hallam  Reede,  M.A. 

Calvin  Gilbert  Reen,  M.S.E. 

James  Johnston  Reid,  M.S.,  Ph.D. 

Leland  Smiley  Rhodes,  C.E. 

Louis  A.  Richardson,  M.S. 

Chauncey  Owen  Ridenour,  M.A. 

Charles  Joseph  Rowland,  M.B.A.,  C.P.A. 

Charles  Andrew  Rupp,  M.A.,  Ph.D. 


Professor  of  Meteorology 

Professor  of  Dramatics 

Professor  of  Zoology 

Professor  of  Agricultural  Engineering 

Professor  of  Wood  Utilization 

Professor  of  Public  Speaking 

Professor  of  Olericulture 

Professor  of  Organic  Chemistry 

Professor  of  Geochemistry 

Professor  of  Architecture 

Professor  of  Foods  and  Nutrition 

Professor  of  Aeronautical  Engineering 

Research  Professor  of  Physics 

Professor  of  Civil  Engineering 

Professor  of  Physics 

Professor  of  Agricultural  Economics 

Professor  of  Botany 

Professor  of  Engineering  Research 

Professor  of  Physiological  Chemistry 

Professor  of  European  History 

Professor  of  Engineering  Research 

Research  Professor  of  Physics 

Professor  of  Economics 

Professor  of  Civil  Engineering 

Professor  of  Bacteriology 

Professor  of  Civil  Engineering 

Professor  of  Architectural  Engineering 

Professor  of  English  Literature 

Professor  of  Accounting 

Professor  of  Mathematics 


Seth  Winfield  Russell,  M.A.,  Ph.D. 

Professor  of  Sociology;  Assistant  Dean  of  the  School  of  the  Liberal  Arts 
John  Anthony  Sauer,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics 

Harold  Kistler  Schilling,  M.A.,  Ph.D. 

Professor  of  Physics;  Dean  of  the  Graduate  School 


GRADUATE    FACULTY 


13 


Paul  Henry  Schweitzer,  M.E.,  Dr.Ing. 
Merit  Scott,  Ph.D. 

Isador  Mitchell  Sheffer,  M.A.,  Ph.D. 
Philip  Allison  Shelley,  A.M.,  Ph.D. 
James  Whaples  Sinden,  Ph.D. 
Kinsley  Richard  Smith,  M.A.,  Ph.D. 
William  M.  Smith,  Jr.,  M.S.,  Ph.D. 
Norman  Robert  Sparks,  M.E. 
David  Carpenter  Sprague,  M.S. 
Charles  Martin  Speidel,  M.S. 
Vance  Glover  Sprague,  M.S.,  Ph.D. 


Professor  of  Engineering  Research 

Professor  of  Physics 

Professor  of  Mathematics 

Professor  of  German 

Professor  of  Botany 

Professor  of  Psychology 

Professor  of  Family  Relationships 

Professor  of  Mechanical  Engineering 

Professor  of  Agricultural  Engineering 

Professor  of  Physical  Education 

Professor  of  Agronomy    (part-time) 


Earl  Baker  Stavely,  E.E. 

Professor  of  Electrical  Engineering;  Assistant  Dean  of  the  School  of  Engineering 


Robert  William  Stone,  Ph.D. 
Arthur  Bruce  Sutherland,  M.A. 
Frank  McKim  Swartz,  Ph.D. 
Raymond  Walter  Swift,  M.S., 
Wilbur  Davis  Swope,  M.S. 
Sheldon  C.  Tanner,  M.A. 
Harold  Irwin  Tarpley,  M.S. 
Henry  Winfred  Thurston,  Jr 
Harrison  Morton  Tietz,  M.S. 
Charles  H.  Tindal,  M.S.,  Ph.D. 
Howard  O.  Triebold,  M.S.,  Ph.D 


Ph.D. 


Ph.D. 


Ph.D. 
Ph.D. 


Professor  of  Bacteriology 

Professor  of  English  Literature 

Professor  of  Paleontology 

Professor  of  Animal  Nutrition 

Professor  of  Dairy  Husbandry 

Professor  of  Business  Law 

Professor  of  Electrical  Engineering 

Professor  of  Plant  Pathology 

Professor  of  Anatomy  and  Physiology 

Professor  of  Engineering  Research 


Professor  of  Agricultural  and  Biological  Chemistry 
Edward  Bunn  van  Ormer,  M.A.,  Ph.D.  Professor  of  Psychology 

Herbert  Alexander  Wahl,  M.S.,  Ph.D.  Professor  of  Botany 

Eric  A.  Walker,  M.S.,  Sc.D.  Professor  of  Electrical  Engineering; 

Director  of  the  Ordnance  Research  Laboratory 

Richard  Hadly  Waters,  M.A.,  Ph.D.  Professor  of  Economics 

Arthur  H.  Waynick,  M.S.,  Sc.D.  Professor  of  Electrical  Engineering 

Palmer  Calvin  Weaver,  M.Ed.,  Ph.D.  Professor  of  Education; 

Assistant  Dean  of  the  School  of  Education;  Assistant  Director  of  Summer  Sessions 


Arthur  Marshall  Wellington,  M.A. 
William  Louser  Werner,  M.A. 
Woldemar  Weyl,  Dr.Ing. 
Benjamin  A.  Whisler,  M.S.,  Sc.D. 
David  Grammer  White,  A.M.,  Ph.D. 
Marsh  William  White,  M.S.,  Ph.D. 
Wallace  E.  White,  M.S.,  Ph.D. 
Mary  Louisa  Willard,  M.S.,  Ph.D. 
Paul  Springer  Williams,,  M.S. 
Eva  Donelson  Wilson,  Ph.D. 
Calvert  Charles  Wright,  Ph.D. 
Mary  Jane  Wyland,  M.A. 


Professor  of  Education  and  Psychology 

Professor  of  American  Literature 

Professor  of  Glass  Technology 

Professor  of  Civil  Engineering 

Professor  of  Pomology 

Professor  of  Physics 

Professor  of  Wood  Technology 

Professor  of  Chemistry 

Professor  of  Dairy  Husbandry 

Professor  of  Foods  and  Nutrition    (part-time) 

Professor  of  Fuel  Technology 

Professor  of  Education 
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Alexander  Hamilton  Zerban,  M.E.,  M.S.,  Ph.D. 

Professor  of  Mechanical  Engineering 
Percival  Thomas  Ziegler,  M.S.  Professor  of  Animal  Husbandry 


ASSOCIATE  PROFESSORS 


Associate  Professor  of  German 
Associate  Professor  of  Soil  Technology 


Helen  Adolf,  Ph.D. 

Russell  Brunner  Alderfer,  M.S.,  Ph.D. 

Mary  Brown  Allgood,  M.S. 

Associate  Professor  of  Home  Equipment  and  Commercial  Consumer  Services 
John  Olson  Almquist,  M.S.,  Ph.D.  Associate  Professor  of  Dairy  Husbandry 

Paul  Marcks  Althouse,  M.S.,  Ph.D. 

Associate  Professor  of  Agricultural  and  Biological  Chemistry 
John  Mueller  Anderson,  M.A.,  Ph.D.  Associate  Professor  of  Philosophy 

Frances  M.  Andrews,  M.Ed.,  Ed.D.  Associate  Professor  of  Music  Education 

Arnold  W.  Asman,  B.Sc.  Associate  Professor  of  Mining  Engineering 

Esther  A.  Atkinson,  M.S. 

Associate  Professor  of  Hotel  and  Institution  Administration 


Ernest  Axman,  B.S. 

William  L.  Barr,  M.S.,  Ph.D. 

Thomas  Fulcher  Bates,  M.A.,  Ph.D. 

Paul  R.  Beall,  M.A.,  Ph.D. 

Jay  V.  Beck,  A.M.,  Ph.D. 

Louis  Berger,  M.S. 

Paul  W.  Bixby,  M.A.,  D.Ed. 

Thomas  Davies  Bowman,  M.A. 

Floyd  Leroy  Carnahan,  M.S.,  Ph.D 

Stuart  H.  Chamberlain,  M.S. 

Herbert  Beecher  Charmbury,  M.S. 


J.  Frank  Cone,  M.S., 
Charles  D.  Cox,  M.S. 
Norman  Davids,  M.S.: 
Henry  Mauzee  Davis, 


Ph.D. 
Ph.D. 
Ph.D. 
M.S.,  Ph.D. 


George  F.  Deasy,  M.A.,  Ph.D. 
Charles  C.  DiIlio,  M.S. 
Leslie  E.  Dills,  M.S.,  Ph.D. 
Paul  Ebaugh,  A.B. 
Charles  Austin  Eder,  M.S. 
Sybil  D.  Emerson,  B.A.,  B.S. 
Cortland  Eyer,  M.A.,  Ph.D. 
George  H.  Fleming,  M.S.,  Ph.D. 
Harold  Kenneth  Fleming,  M.S. 
Allen  Harris  Forbes,  E.E. 
Kent  Forster,  M.A.,  Ph.D. 
Richard  B.  Fox,  M.S. 


Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  Farm  Management 

Associate  Professor  of  Mineralogy 

Associate  Professor  of  Speech 

Associate  Professor  of  Bacteriology 

Associate  Professor  of  Civil  Engineering 

Associate  Professor  of  Elementary  Education 

Associate  Professor  of  English  Literature 

Associate  Professor  of  Chemical  Engineering 

Associate  Professor  of  Engineering  Research 

Ph.D. 

Associate  Frofessor  of  Mineral  Preparation 

Associate  Professor  of  Bacteriology 

Associate  Professor  of  Bacteriology 

Associate  Professor  of  Engineering  Mechanics 

Associate  Professor  of  Metallurgy 

Associate  Professor  of  Geography 

Associate  Professor  of  Mechanical  Engineering 

Associate  Professor  of  Economic  Entomology 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  Civil  Engineering 

Associate  Professor  of  Art  Education 

Associate  Professor  of  Romance  Languages 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Pomology 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  History 

Associate  Professor  of  Architectural  Engineering 
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Jay  W.  Fredrickson,  Ph.D. 
Ernest  H.  Freund,  Ph.D. 
Hubert  William  Frings,  M.S.,  Ph.D. 
Helen  Savard  Galbraith,  M.A. 
James  Gemmell,  M.S.,  D.Ed. 

Associate  Professor  of  Economics  and  Business  Education 


Associate  Professor  of  Metallurgy 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Entomology 

Associate  Professor  of  Applied  Arts 


John  Joseph  Gibbons,  Jr.,  M.S.,  Ph.D. 
John  C.  Griffiths,  M.Sc,  Ph.D.,  D.I.C. 
Alvin  R.  Grove,  Jr.,  M.S.,  Ph.D. 
Lester  Philip  Guest,  M.A.,  Ph.D. 
Beatrice  Liberty  Hagen,  M.A.,  Ph.D. 
John  Robert  Hayes,  M.S.,  Ph.D. 
William  M.  Hench,  M.A.,  Ph.D. 
George  William  Henninger,  M.A. 
Joseph  Robert  Hilgert,  M.A.,  Ph.D. 
Clifford  B.  Holt,  Jr.,  M.S. 


Associate  Professor  of  Physics 

Associate  Professor  of  Petrography 

Associate  Professor  of  Botany 

Associate  Professor  of  Psychology 

Associate  Professor  of  Mathematics 

Associate  Professor  of  Chemistry 

Associate  Professor  of  International  Trade 

Associate  Professor  of  Music 

Associate  Professor  of  Marketing 

Associate  Professor  of  Electrical  Engineering 


Albert  H.  Holtzinger,  Ph.D. 

Associate  Professor  of  Chemistry;  Director  of  the  Chemical  Laboratories 
Ruth  R.  Honey,  M.S.,  Ph.D.  Associate  Professor  of  Family  Economics  and  Housing 
Francis  Edwin  Hyslop,  Jr.,  M.A.,  M.F.A.  Associate  Professor  of  Fine  Arts 


Henry  Janzen,  M.A.,  Ph.D. 
Ellen  D.  Kelly,  M.S.,  Ph.D. 
J.  Bertram  Kessel,  M.A.,  Ed.D. 
Henry  William  Knerr,  M.A.,  Ph.D. 
R.  Rupert  Kountz,  M.S. 
Wayne  A.  Lee,  M.S.,  Ph.D. 
Laurence  LeSage,  M.A.,  Ph.D. 
Martin  Lessen,  M.M.E.,  Sc.D. 

Associate  Professor  of  Aeronautical  Engineering  and  Engineering  Mechanics 


Associate  Professor  of  Political  Science 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Physics 

Associate  Professor  of  Sanitary  Engineering 

Associate  Professor  of  Marketing 

Associate  Professor  of  Romance  Languages 


Robert  W.  Lindsay,  M.S.,  D.Sc. 
Anna  Pauline  Locklin,  M.A. 
Mildred  Adams  Lucey,  M.S. 
Marion  S.  McDowell,  M.A. 
Donald  G.  McGarey,  M.A.,  D.Ed. 
David  H.  McKinley,  M.A.,  LL.B. 
Wolfgang  E.  Meyer,  Dipl.Ing. 
Franklin  A.  Miller,  M.S.,  Ph.D. 
Warren  W.  Miller,  Ph.D. 
Wilford  Richard  Mills,  Ph.D. 
Maurice  Allison  Mook,  M.A.,  Ph.D. 
John  A.  Mourant,  M.A.,  Ph.D. 
James  Herbert  Moyer,  M.A.,  D.Ed. 


Associate  Professor  of  Metallurgy 

Associate  Professor  of  English  Literature 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Family  Relationships 

Associate  Professor  of  Education 

Associate  Professor  of  Finance 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  Education 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Plant  Pathology 

Associate  Professor  of  Anthropology 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Education 


George  E.  Murphy,  M.A.,  D.Ed. 

Associate  Professor  of  Education;  Director  of  the  Reading  Clinic 
Margaret  A.  Neuber,  M.A.  Associate  Professor  of  Special  Education 

Ralph  Frank  Nielsen,  M.S.,  Ph.D. 

Associate  Professor  of  Petroleum  and  Natural  Gas  Engineering 
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Clarence  Irwin  Noll,  M.S.,  Ph.D. 
Thomas  Saylor  Oakwood,  M.S.,  Ph.D. 
Gilma  Olson,  M.S. 
Leslie  M.  Pape,  Ph.D. 
Robert  B.  Patrick,  M.Ed.,  D.Ed. 
Louis  Francis  Peck,  A.M.,  Ph.D. 
Ruth  L.  Pike,  M.A.,  Ph.D. 
Albert  Perry  Powell,  M.S. 


Associate  Professor  of  Chemistry 

Associate  Professor  of  Organic  Chemistry 

Associate  Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Education 

Associate  Professor  of  English  Composition 

Associate  Professor  of  Foods  and  Nutrition 

Associate  Professor  of  Electrical  Engineering 


Dorothy  Quiggle,  M.S.,  Ph.D. 

Associate  Research  Professor  of  Chemistry  and  Chemical  Engineering 


Joseph  G.  Rayback,  M.A.,  Ph.D. 
Richard  Collyer  Raymond,  Ph.D 
Harold  J.  Read,  M.S.,  Ph.D. 
Philip  X.  Rice,  E.E.,  M.S. 
A.  Chester  Richer,  M.S.,  Ph.D. 
John  Drew  Ridge,  M.S.,  Ph.D. 
Margaret  E.  Riegel,  M.S. 
Philip  K.  Roos,  M.S. 
Arthur  Rose,  M.A.,  Ph.D. 
Donald  Ross,  A.M. 
Joseph  Jay  Rubin,  M.A.,  Ph.D. 
Roger  B.  Saylor,  A.M.,  Ph.D. 
Clayton  H.  Schug,  M.A. 
Ralph  Pray  Seward,  M.A.,  Ph.D. 
F.  Raymond  Smith,  M.A.,  Ph.D. 
Kendon  R.  Smith,  A.M.,  Ph.D. 
William  U.  Snyder,  M.A.,  Ph.D. 
Robert  L.  Stanley,  M.Sc. 
Herbert  Steiner,  Ph.D. 
Randall  S.  Stout,  M.B.A.,  Ph.D. 
Florence  E.  Taylor,  M.A.,  D.Ed. 
Willa  Williammee  Taylor,  M.A. 
Glenn  Nicholas  Thiel,  M.Ed. 
Clarence  G.  Vandegrift,  M.S. 
Abram  W.  VanderMeer,  M.A.,  Ph.D 
Robert  King  Vierck,  M.S. 
John  B.  Washko,  M.S.,  Ph.D. 
Wayne  Webb,  M.S.,  Ph.D. 
Robert  L.  Weber,  M.A.,  Ph.D. 


Associate  Professor  of  American  History 

Associate  Professor  of  Physics 

Associate  Professor  of  Metallurgy 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  Soil  Technology 

Associate  Professor  of  Economic  Geology 

Associate  Professor  of  Home  Economics  Education 

Associate  Professor  of  Engineering  Mechanics 

Associate  Professor  of  Chemical  Engineering 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  English   Composition 

Associate  Professor  of  Economics 

Associate  Professor  of  Public  Speaking 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Physics 

Associate  Professor  of  Psychology 

Associate  Professor  of  Psychology 

Associate  Professor  of  Engineering  Research 

Associate  Professor  of  German 

Associate  Professor  of  Public  Finance 

Associate  Professor  of  Elementary  Education 

Associate  Professor  of  Music  Education 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Mechanical  Engineering 

Associate  Professor  of  Education 

Associate  Professor  of  Engineering  Mechanics 

Associate  Professor  of  Agronomy 

Associate  Professor  of  Physics 

Associate  Professor  of  Physics 


Clifford  Charles  Wernham,  M.A.,  Ph.D.      Associate  Professor  of  Plant  Pathology 
Mabel  Elizabeth  Westgate,  M.A.  Associate  Professor  of  Clothing  and  Textiles 

Ralph  H.  Wherry,  M.A.,  C.L.U.  Associate  Professor  of  Insurance 

Delpha  E.  Wiesendanger,  M.S. 

Associate  Professor  of  Home  Management  and  Housing 
Harold  P.  Zelko,  M.A.  Associate  Professor  of  Public  Speaking 

Margaret  O.  Zook,  M.S.,  Ph.D.  Associate  Professor  of  Clothing  and  Textiles 
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ASSISTANT  PROFESSORS 


Assistant  Professor  of  Chemistry 
Assistant  Professor  of  Marketing 


Ralph  G.  Ascah,  Ph.D. 

Francis  A.  Babione,  M.A.,  Ph.D. 

Samuel  W.  Blizzard,  Jr.,  Th.M.,  M.A.,  Ph.D. 

Assistant  Professor  of  Sociology  and  Rural  Sociology 


Joseph  F.  Bradley,  M.A.,  Ph.D. 

Nicholas  M.  Brentin,  M.A. 

Glenn  O.  Bressler,  M.S.,  Ph.D. 

Barry  S.  Brinsmaid,  M.A. 

Clara  Cordelia  Brong,  M.A.,  Ph.D. 

Ira  V.  Brown,  M.A.,  Ph.D. 

Howard  Leon  Carnahan,  M.S.,  Ph.D. 

Elton  Stewart  Carter,  M.A.,  Ph.D. 

George  E.  Ceiga,  B.Mus. 

Robert  E.  Clark,  M.A.,  Ph.D. 

John  Baptist  Cloppet,  Ph.D. 

Ray  M.  Conger,  M.S. 

Gilbert  Leroy  Crossley,  E.E. 

Joseph  Henry  Dahmus,  M.A.,  Ph.D. 

Holle  G.  DeBoer,  M.A. 

John  A.  DeNovo,  M.A.,  Ph.D. 

Bodie  Eugene  Douglas,  M.S.,  Ph.D. 

Charles  Ray  Elliott,  M.A. 

Charles  Leonard  Fergus,  M.A.,  Ph.D. 

Iline  Fife,  M.A.,  Ph.D. 

Henry  R.  Fortmann,  M.S.,  Ph.D. 

James  J.  Fritz,  M.S.,  Ph.D. 

Ila  Gay  Holsopple  German,  M.Ed. 

Phyllis  R.  Griess,  M.A.,  Ph.D. 

Joseph  H.  Grosslight,  M.A.,  Ph.D. 

George  McRuer  Guthrie,  Ph.D. 

Oscar  A.  Haac,  M.A.,  D.U.P.,  Ph.D. 


Assistant  Professor  of  Finance 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Poultry  Husbandry 

Assistant  Professor  of  Music 

Assistant  Professor  of  Clinical  Speech 

Assistant  Professor  of  History 

Assistant  Professor  of  Agronomy 

Assistant  Professor  of  Speech 

Assistant  Professor  of  Music 

Assistant  Professor  of  Sociology 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  History 

Assistant  Professor  of  Public  Speaking 

Assistant  Professor  of  History 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Clinical  Speech 

Assistant  Professor  of  Botany 

Assistant  Professor  of  Speech 

Assistant  Professor  of  Agronomy 

Assistant  Professor  of  Chemistry 

D.Ed.  Assistant  Professor  of  Psychology 

Assistant  Professor  of  Geography 

Assistant  Professor  of  Psychology 

Assistant  Professor  of  Psychology 

Assistant  Professor  of  Romance  Languages 


Edgar  Brewer  Hale,  M.S.,  Ph.D. 

Assistant  Professor  of  Poultry  Husbandry  and  Psychology  Research 
John  F.  Hall,  M.A.,  Ph.D.  Assistant  Professor  of  Psychology 

Donald  E.  Hardenbergh,  M.S.  Assistant  Professor  of  Engineering  Mechanics 

Robert  W.  Higgins,  Ph.D.  Assistant  Professor  of  Human  Nutrition  Research 

Floyd  A.  Hummel,  M.S.  Assistant  Professor  of  Ceramics 

Theodore  Kenneth  Karhan,  M.Ed. 

Assistant  Professor  of  Music  and  Music  Education 
Joseph  Thaddeus  Law,  M.A.  Assistant  Professor  of  Political  Science 

L.  Larry  Leonard,  M.A.,  Ph.D.  Assistant  Professor  of  Political  Science 

Henry  G.  Lew,  M.Ae.E.,  Ph.D.         Assistant  Professor  of  Aeronautical  Engineering 
Neil  A.  McNall,  M.A.,  Ph.D.  Assistant  Professor  of  History 

Chester  T.  McNerney,  M.S.,  Ph.D.  Assistant  Professor  of  Education 
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Vaclav  Mares,  Ph.D. 

John  W.  Masley,  M.A.,  D.Ed. 

John  P.  Miller,  A.B. 

Gerald  M.  Moser,  Lie,  D.U.P. 

Eugene  A.  Myers,  M.A.,  Ph.D. 

Vernon  W.  Myers,  M.A.,  Ph.D. 

Harold  Elroy  Nelson,  M.A.,  Ph.D. 

Amos  Earl  Neyhart,  M.S. 

Stuart  Patton,  M.S.,  Ph.D. 

Theodore  Stephen  Polansky,  M.S., 

Thomas  A.  Prater,  M.S.,  Ph.D. 


Assistant  Professor  of  Economics 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Geology 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Speech 

Administrative  Head,  Institute  of  Public  Safety 

Assistant  Professor  of  Dairy  Manufacturing 

Ph.D.     Assistant  Professor  of  Fuel  Technology 

Assistant  Professor  of  Metallurgy 


Margaret  C.  Raabe,  M.S. 

Assistant  Professor  of  Clinical  Speech  and  Speech  Education 


Robert  Reifsneider,  M.A. 

J.  W.  Crane  Remaley,  M.S.,  Ph.D. 

Neal  Riemer,  M.A.,  Ph.D. 

H.  David  Rix,  M.S.,  Ph.D. 

Charles  W.  Rutschky,  Ph.D. 

John  M.  Schempf,  Ph.D. 

Robert  W.  Schiessler,  M.S.,  Ph.D. 

Ruth  C.  Silva,  A.M.,  Ph.D. 

Cyril  B.  Smith,  M.Sc,  Ph.D. 

Warren  S.  Smith,  M.A. 

Leo  H.  Sommer,  M.S.,  Ph.D. 

William  Spackman,  Jr.,  M.S.,  Ph.D. 

Joseph  Eris  Steckel,  Ph.D. 

Frank  Briscoe  Stephens,  M.S.,  Ph.D. 

Richard  G.  Stoner,  M.A.,  Ph.D. 

Werner  F.  Striedieck,  A.M.,  Ph.D. 

Shiou-Chuan  Sun,  M.S.,  Sc.D. 

David  Van  Meter,  M.S. 

Romeo  Barrick  Wagner,  M.S.,  Ph.D. 

Alfred  Frederick  Woelfel,  M.S. 

James  Everette  Wright,  Jr.,  Ph.D. 

Kelly  Yevton,  M.A. 

C.  Courson  Zeliff,  M.S.,  Ph.D. 

Harry  D.  Zook,  M.S.,  Ph.D. 


Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Secondary  Education 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Entomology 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Plant  Nutrition 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Paleobotany 

Assistant  Professor  of  Soil  Technology 

Assistant  Professor  of  Meteorology 

Assistant  Professor  of  Physics 

Assistant  Professor  of  German 

Assistant  Professor  of  Mineral  Preparation 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Genetics 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Zoology 

Assistant  Professor  of  Chemistry 


INSTRUCTOR 


James  W.  Shigley,  M.S.,  Ph.D. 


Instructor  in  Agricultural  and  Biological  Chemistry 


THE  GRADUATE  SCHOOL 


THE  GRADUATE  SCHOOL  was  established  in  1922.  Graduate  instruction  had 
been  given  previously  under  the  direction  of  a  committee  of  the  faculty  or  of 
the  College  Senate.  The  School  has  general  control  of  all  questions  concerning 
graduate  work.  The  faculty  consists  of  such  members  of  the  instructional  staff  as 
have  immediate  supervision  of  graduate  courses. 

In  the  Graduate  School  routine  requirements  are  reduced  to  a  minimum.  So 
far  as  they  exist,  they  are  for  the  purpose  of  furnishing  the  dicipline  and  methods 
necessary  for  independent  study  and  investigation.  It  is  the  object  of  the  School 
to  surround  the  student  with  conditions  that  will  enable  him  to  devote  himself  to 
some  chosen  field.  Advanced  degrees  are  conferred  as  a  mark  of  attainment  of 
certain  standards  of  scholarship. 

The  President  of  the  College,  on  recommendation  of  the  Dean  of  the  Graduate 
School,  will  welcome  Doctors  of  Philosophy  of  The  Pennsylvania  State  College,  as 
well  as  those  of  other  accredited  colleges  and  universities,  as  guests  of  the  College, 
with  the  privilege  of  attending  seminars  and  research  courses  and  of  carrying  on 
research  in  laboratories  and  libraries.  There  will  be  no  charge  except  for  labora- 
tory expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate  School. 

ADMISSION — To  be  admitted  to  the  Graduate  School,  an  applicant  must  have 
received  a  baccalaureate  degree  from  an  accredited  institution,  earned  under  resi- 
dence and  credit  conditions  substantially  equivalent  to  those  required  by  this  Col- 
lege. Graduates  of  The  Pennsylvania  State  College  must  have  had  a  minimum  grade 
point  average  of  1.5  in  their  junior  and  senior  years.  Graduates  of  other  institu- 
tions with  different  systems  of  grading  must  have  had  equivalent  standing. 

A  student  applying  for  admission,  after  having  attended  another  graduate 
school  where  a  substantial  amount  of  credit  has  been  earned,  or  a  student  whose 
career  subsequent  to  graduation  has  been  characterized  by  unusual  attainments  in 
fields  having  a  bearing  on  his  graduate  qualifications,  will  be  rated  by  a  combina- 
tion of  the  records  submitted. 

Admission  is  granted  by  the  Dean  of  Admissions.  If  the  applicant  has  attended 
more  than  one  institution,  an  official  transcript  of  the  work  covered  at  each  insti- 
tution is  required.  This  applies  to  the  complete  academic  record,  both  under- 
graduate and  graduate.  The  applicant  should  have  official  credentials  submitted 
directly  from  institutions  to  the  Dean  of  Admissions  as  early  as  possible.  A  graduate 
of  The  Pennsylvania  State  College  may  present  his  final  grade  report  or  an  official 
transcript  of  his  complete  record  at  the  time  he  applies  for  admission  to  the  Gradu- 
ate School. 

General  inquiries  regarding  graduate  work  should  be  addressed  to  the  Dean  of 
the  Graduate  School.  A  student  should  not  hesitate  to  write  directly  to  the  head  of 
a  department  if  he  has  specific  questions  regarding  the  work  of  that  department. 
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CLASSIFICATION — At  the  time  of  admission  all  candidates  must  enroll  as 
either  Regular  or  General  graduate  students.  The  difference  is  as  follows: 

Regular  Graduate  Students  (degree  candidates)  — This  group  includes  all  those 
who  desire  to  become  candidates  for  advanced  degrees.  Their  complete  status  is  de- 
termined and  conditions  of  candidacy  are  arranged.  A  program  is  developed  under 
the  guidance  of  an  adviser.  A  matriculation  fee  of  $5  should  accompany  the  ap- 
plication for  admission. 

General  Graduate  Students  (nondegree  candidates)  — Applicants  who  meet  all 
requirements  for  admission  but  who  have  not  decided  to  become  candidates  for  an 
advanced  degree  at  this  institution  may  arrange  for  a  program  of  work  as  general 
graduate  students.  This  classification  is  open  to  those  who  wish  to  transfer  credit 
to  another  institution  or  who  wish  to  fulfill  requirements  other  than  those  of  ad- 
vanced degrees.  An  admission  fee  of  $1  should  accompany  the  application  for 
admission. 

If  a  student  enrolled  as  a  general  graduate  student  desires  to  become  a  candi- 
date for  an  advanced  degree,  he  may  do  so  by  making  application  to  the  Dean  of 
the  Graduate  School.  A  matriculation  fee  of  $5  will  be  charged. 

Not  more  than  six  credits  earned  as  a  general  graduate  student  may  be  used 
toward  the  requirements  for  a  degree. 

REGISTRATION — All  students  must  register  at  the  beginning  of  each  semester 
or  summer  session.  Registration  days  are  shown  in  the  College  Calendar  on  pages  4 
and  5.  Graduate  students  are  allowed  one  week  for  registration  following  the  regu- 
lar semester  registration  days  before  the  late  fee  of  $10  is  imposed. 

The  student  must  prepare  each  term  a  program  satisfactory  to  the  major  de- 
partment or  group  committee.  When  this  schedule  is  approved  by  the  Dean  of  the 
Graduate  School,  the  student  completes  the  registration  forms  and  pays  his  fees. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
Students  contemplating  such  work  should  request  details  from  the  Dean  of  the 
Graduate  School. 

CHANGES  IN  THE  PROGRAM— When  a  change  in  program  is  essential,  it 
may  be  made  only  with  the  approval  of  the  Dean  of  the  Graduate  School.  If  the 
student  should  make  a  change  in  his  major  or  in  the  degree  toward  which  he  is 
working,  he  would  also  be  required  to  make  such  change  through  the  office  of  the 
Dean  of  Admissions,  and  his  status  would  be  determined  at  that  time.  A  fee  of  $2 
is  charged  for  each  change  of  schedule. 

CREDITS  AND  GRADES— All  grades  for  graduate  students  are  reported  each 
term  to  the  Registrar.  Courses  numbered  in  the  500  series  are  marked  on  the  basis 
of  P  (pass) ,  H  (honors) ,  or  F  (fail) .  For  work  taken  in  the  400  series  a  passing 
grade  of  2  is  required. 
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GRADUATE  SCHOOL  FEES 

Matriculation  fee    (regular  students)          $  5.00 

Admission  fee    (general  students)          1. 00 

Incidental  fee,  each  semester 50.00 

General  fixed  fee,  each  semester 45.00 

Health  service  fee  (applicable  to  scholars,  fellows,  and  gradu- 
ate assistants) 7.50 

Part-time  fee,  per  credit   (for  less  than  12  credits)       .       .       .  9.00 

Late  registration  fee 10.00 

Late  payment  or  deferment  fee 5.00 

Change  of  schedule  fee                           2.00 

Graduation   fee 10.00 

Transcript  of  record    (extra  copy)          1.00 

Off-campus  registration  fee,  each  year 2.50 

Summer  session  students  who  register  for  graduate  courses  pay  the  regular  fees 
for  the  summer  sessions. 

In  addition  to  the  above  fees,  all  full-time  students  who  are  not  residents  of 
Pennsylvania  are  charged  a  tuition  fee  of  $110  per  semester;  part-time  students  are 
charged  an  additional  $9  per  credit.  There  is  no  exemption  from  these  fees,  except 
for  scholars,  fellows,  and  graduate  assistants. 

Whenever  it  shall  appear  from  any  of  the  data  presented  as  part  of  the  appli- 
cation for  admission  that  the  applicant  is  not  a  resident  of  Pennsylvania,  the  Dean 
of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that  the  one 
admitted  is  a  non-Pennsylvanian.  A  student  so  admitted  is  held  liable  for  the  out- 
of-State  tuition  fee. 

If  the  one  who  is  admitted  believes  that  his  circumstances  do  not  justify  his 
classification  as  a  non-Pennsylvanian,  he  may  petition  the  Dean  of  Admissions  for 
reclassification. 

Whenever  such  a  petition  for  reclassification  is  made,  the  petitioner  is  required 
to  present  proof  of  bona  fide  continuous  residence  of  the  one  admitted  (or  his 
parents,  if  he  is  a  minor)  within  the  Commonwealth  for  a  period  of  not  less  than 
12  months  immediately  preceding  his  admission;  and,  in  addition,  such  other  evi- 
dence as  may  appear  pertinent  to  a  complete  review  of  the  classification. 


CANDIDACY  FOR  ACADEMIC  AND 
PROFESSIONAL   DEGREES 

In  order  to  be  admitted  to  candidacy  for  an  advanced  degree,  the  applicant 
must  meet  in  full  (1)  the  requirements  for  admission  to  the  Graduate  School,  (2) 
certain  undergraduate  preparation  necessary  for  the  particular  major  chosen,  and 
(3)   a  planned  program  approved  by  the  major  department. 
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ACADEMIC   DEGREES 

PREREQUISITE  FOR  CANDIDACY— Ample  undergraduate  preparation  in 
the  field  in  which  the  candidate  intends  to  carry  on  graduate  work  is  required. 
The  number  of  undergraduate  credits  required  varies  in  different  departments.  Full 
information  as  to  what  is  considered  adequate  in  the  various  fields  is  on  file  in  the 
office  of  the  Dean  of  Admissions.  An  applicant  who  is  deficient  in  preparation  may 
under  certain  conditions  be  admitted  to  the  Graduate  School  but  not  to  candidacy 
for  a  degree  until  he  satisfies  the  requirements.  This  does  not  apply  to  a  deficiency 
in  the  1.5  scholastic  average.  If  there  is  a  deficiency  in  this  regard,  the  applicant  will 
be  refused  admission  to  the  Graduate  School.  An  applicant  who  has  been  admitted 
to  the  Graduate  School  but  who  lacks  the  required  undergraduate  credits  for  the 
major  chosen  will  be  allowed  to  follow  a  program  satisfactory  to  the  major  de- 
partment. It  is  likely  that  his  program  will  require  more  than  the  minimum  resi- 
dence. 


DEGREES  OF  MASTER  OF  ARTS  AND  MASTER  OF  SCIENCE 

Two  degrees  are  conferred,  Master  of  Arts  for  those  proceeding  in  the  liberal 
arts,  and  Master  of  Science  for  those  proceeding  in  science  or  technology. 

REQUIREMENTS — A  course  for  the  master's  degree  requires  a  minimum  of 
30  credits  and  consists  of  one  major  and  not  more  than  two  minor  subjects.  The 
program  requires  the  equivalent  of  one  academic  year  (two  semesters) ,  or  at  least 
30  weeks,  and  may  be  met  by  full-time  residence,  part-time  work,  attendance  in  the 
summer  sessions,  or  by  any  combination  of  these.  Students  not  adequately  prepared, 
or  assistants  and  other  part-time  students,  will  require  more  than  this  time  to  attain 
the  master's  degree.  Three  credits  earned  in  residence  at  another  approved  institu- 
tion or  in  the  extension  classes  of  The  Pennsylvania  State  College  under  certain 
conditions  may  be  offered  as  partial  fulfillment  of  the  requirements.  All  require- 
ments, whether  satisfied  here  or  elsewhere,  must  be  met  within  a  period  of  six  years. 

At  least  12  credit  hours  and  a  thesis  equivalent  of  6  credits  must  be  devoted  to 
the  major  subject.  Twelve  credits  may  be  offered  in  courses  open  to  upper-class  and 
graduate  students  (courses  with  400  numbers)  .  A  student's  program  must  be  ap- 
proved by  the  head  of  the  major  department  and  the  Dean. 

Choice  of  the  major  and  minor  subjects  must  be  dependent  upon  adequate 
preparation.  Except  by  permission  of  the  Dean,  one  minor  subject  must  be  chosen 
in  a  field  of  study  different  from  that  of  the  major.  The  mere  completion  of  a 
stated  amount  of  work  does  not  entitle  a  candidate  to  recommendation  for  a  degree. 
He  must  pass  examinations  upon  such  subjects  and  at  such  times  as  shall  be  desig- 
nated by  the  departments  concerned  and  must  present  an  acceptable  thesis. 

THESIS — Under  the  direction  of  the  department  in  which  the  candidate's 
major  subject  is  taken,  he  must  prepare  a  thesis  upon  a  suitable  topic  related  to 
that  subject.  Under  certain  conditions  a  student  may  be  permitted  to  complete  the 
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thesis  in  absentia.  To  obtain  such  permission  the  student  must  make  satisfactory 
arrangements  both  with  the  major  department  and  with  the  office  of  the  Dean. 

For  instructions  concerning  the  form  and  the  riling  of  typewritten  copies  of  the 
thesis,  see  pages  31  and  32. 


DEGREE   OF   DOCTOR   OF   PHILOSOPHY 

The  degree  of  Doctor  of  Philosophy  (Ph.D.)  is  conferred  in  recognition  of  high 
attainments  and  productive  scholarship  in  some  special  field  of  learning  as  evidenced 

(1)  by  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investiga- 
tion;   (2)    by  the  preparation  of  a  dissertation  involving  independent  research;  and 

(3)  by  successfully  passing  examinations  covering  both  the  special  subject  and  the 
general  field  of  learning  of  which  this  subject  forms  a  part. 

RESIDENCE  REQUIREMENTS — A  minimum  of  three  academic  years  of  resi- 
dent graduate  study  and  research  are  required  for  the  attainment  of  a  doctor's 
degree.  Students  not  devoting  full  time  to  graduate  study  will  be  required  to  ex- 
tend their  work  over  a  longer  period.  Credit  for  part-time  work  will  be  based  on 
the  actual  time  spent  in  the  pursuit  of  graduate  work.  Work  of  equal  grade  done 
in  residence  at  other  institutions  and  residence  for  a  master's  degree  may  be  ac- 
cepted by  the  Dean  of  Admissions  and  the  faculty  as  partial  fulfillment  of  the  re- 
quirements, but  at  least  one  academic  year  must  be  spent  at  this  institution.  While 
the  minimum  residence  requirements  must  be  met,  it  is  understood  that  the  time 
requirement  is  secondary  to  other  considerations. 

One-third  of  the  residence  requirements  for  a  Ph.D.  degree  may  be  met  by 
research  work  away  from  the  College  in  branch  laboratories  of  the  College,  or  re- 
search laboratories  not  connected  with  other  degree-granting  institutions,  or  in 
other  centers  where  there  are  opportunities  for  research  under  the  following  condi- 
tions: 

(a)  The  candidate  shall  have  had  at  least  one  year's  work  in  residence. 

(b)  The  plan  must  have  the  approval  of  the  group  committee. 

(c)  Reports  on  the  work  shall  be  made  as  directed  by  the  group  committee. 

A  candidate  for  a  doctor's  degree,  doing  graduate  work  off  the  campus,  may 
obtain  in  this  manner  a  maximum  of  six  credits  in  an  academic  year,  September  to 
June,  or  nine  credits  in  a  calendar  year.  This  does  not  apply  to  resident  students 
temporarily  assigned  to  other  locations  when,  in  the  judgment  of  the  Dean  of  the 
Graduate  School,  and  the  head  of  the  department  concerned,  such  assignment  seems 
desirable. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the  Dean 
of  Admissions. 

WORK  DONE  ELSEWHERE — Acceptance  of  residence  in  another  institution 
as  partial  fulfillment  of  the  requirements  toward  an  advanced  degree,  shall  be  by 
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authority  of  the  Dean  of  Admissions.  In  determining  to  what  extent  the  work  done 
elsewhere  may  meet  the  course  requirements  at  this  institution  each  case  will  be 
decided  on  its  merits  by  the  group  committee,  or  by  the  Dean  and  heads  of  the 
departments  concerned. 

PROGRAM  OF  WORK — A  program  shall  consist  of  a  major  and  one  or  two 
minor  subjects.  Two-thirds  of  the  total  time  is  to  be  devoted  to  the  major  subject. 
A  division  of  the  remaining  one-third  of  the  total  time  on  the  basis  of  two  to  one 
between  the  first  and  second  minors  is  satisfactory.  The  heads  of  the  major  and 
minor  departments  or  their  representatives,  together  with  the  Dean,  constitute  a 
special  group  committee  which  shall  have  general  charge  of  the  arrangement  of  the 
program. 

For  the  first  year  of  graduate  study  leading  to  the  doctor's  degree,  30  credit 
hours  is  considered  a  full-time  program.  The  first  year's  work  may  be  substantially 
the  same  as  that  provided  for  the  master's  degree,  and  may  lead  to  that  degree, 
although  that  is  not  necessary. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a  student 
may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that  he  has  satisfied 
the  major  department  that  he  is  prepared  to  proceed  and  is  recommended  by  his 
group  committee. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of  the 
doctor's  degree.  A  program  shall  consist  of  such  a  combination  of  courses  and  re- 
search as  is  approved  by  the  group  committee  for  each  individual  student.  Students 
devoting  only  a  portion  of  their  time  will  be  credited  on  their  residence  require- 
ments in  proportion  to  the  time  actually  spent  in  graduate  study  and  research. 

DISSERTATION — The  ability  to  do  independent  research  must  be  proved  by 
the  preparation  of  a  dissertation  on  some  topic  in  connection  with  the  major  sub- 
ject. It  should  represent  a  contribution  on  some  worth-while  problem  presented  in 
a  scholarly  manner.  The  contents  and  conclusions  of  the  dissertation  must  be  de- 
fended at  the  time  of  the  final  examinations. 

The  general  subject  of  the  dissertation  must  be  determined  at  the  time  of 
admission  to  candidacy  for  the  degree,  and  the  completed  dissertation,  typewritten 
in  triplicate  copy,  must  be  filed  in  the  office  of  the  College  Librarian  not  later  than 
one  week  prior  to  the  commencement  at  which  the  candidate  expects  to  take  the 
degree. 

For  regulations  concerning  the  form  and  the  filing  of  the  dissertation,  see  pages 
31  and  32. 

EXAMINATIONS — Preliminary  or  qualifying  examinations  are  required  in  the 
major  and  minor  subjects  to  determine  whether  the  candidate  has  made  satisfactory 
progress  and  is  entitled  to  the  privilege  of  completing  the  requirements  for  the 
degree.  These  examinations  are  scheduled  at  a  time  when  one-third  of  the  residence 
requirements  remain  to  be  satisfied.  They  are  given  by  a  committee  representative 
of  the  departments  concerned  and  such  other  members  as  the  Dean  may  appoint. 
The  candidate  must  have  satisfied  the  language  requirements  before  taking  the 
preliminary  examinations. 
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Candidates  for  the  degree  of  Doctor  of  Philosophy  are  required  to  have  a  read- 
ing knowledge  of  French  and  German  unless  an  exception  is  arranged.  Upon  the 
recommendation  of  the  major  department  and  the  approval  of  the  Dean,  the  substi- 
tution of  another  foreign  language  may  be  authorized  for  either  French  or  German. 
In  the  case  of  foreign  students,  German  and  English  will  commonly  serve  as  the 
foreign  languages,  unless  one  of  these  be  the  mother  tongue.  Certificates  of  pro- 
ficiency must  be  obtained  from  the  respective  language  departments  of  this  College, 
or  from  the  Dean  of  Admissions  provided  language  requirements  have  been  met  at 
another  institution.  Candidates  not  presenting  certification  of  reading  ability  at  the 
time  of  admission  should  make  immediate  arrangements  to  acquire  that  ability 
either  through  class  work  or  by  tutoring.  The  language  requirements  must  be  satis- 
fied prior  to  the  scheduling  of  the  preliminary  examinations.  The  language  ex- 
aminations will  be  administered  three  times  each  year,  ordinarily  between  7  and  9 
p.m.  on  the  first  Monday  in  November,  the  first  Monday  in  March,  and  the  Monday 
of  the  fifth  week  of  the  regular  Summer  Session.  Registration  for  the  examinations 
must  be  completed  in  the  respective  departments  no  later  than  one  month  prior  to 
the  date  of  the  examinations. 

The  final  examination  for  the  doctor's  degree  is  conducted  by  a  committee 
representative  of  the  departments  concerned  and  such  other  members  as  may  be 
appointed  by  the  Dean,  who  shall  also  designate  the  time  and  place.  The  examina- 
tion is  oral,  open  to  the  public,  and  covers  the  whole  field  of  study  of  the  candidate 
without  regard  to  courses  that  may  have  been  taken  either  here  or  elsewhere. 
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PREREQUISITES  FOR  CANDIDACY— In  order  to  provide  graduate  work 
which  would  utilize  more  fully  the  professional  training  and  background  of  those 
holding  bachelors'  degrees  from  teachers  colleges  and  schools  of  education,  these 
professional  degrees  in  education  were  established. 

All  candidates  are  required  to  have  had  at  least  27  undergraduate  credits  in  the 
field  of  education,  including  practice  teaching.  If  a  candidate  elects  to  specialize  in 
a  subject-matter  field,  then  certain  additional  prerequisites  are  required  for  that 
subject.  The  amount  of  preparation  varies  in  the  different  fields.  Full  information 
concerning  the  preparation  required  by  the  various  departments  is  on  file  in  the 
office  of  the  Dean  of  Admissions.  If  there  are  deficiencies  at  the  time  of  admission 
they  must  be  removed  before  candidacy  for  a  degree  is  completed.  While  making 
up  deficiencies  in  prerequisite  credits  a  student  must  follow  a  program  satisfactory 
to  the  major  department.  Deficiencies  in  the  1.5  grade  point  average  will  lead  to 
refusal  of  admission  to  the  Graduate  School. 

Candidates  for  the  advanced  degrees  in  education  are  required  to  take  a  quali- 
fying comprehensive  examination  before  completing  the  second  half  of  their  course 
requirements,  which  serves  as  a  guide  in  outlining  a  program  of  study  that  will 
meet  the  individual  needs  of  the  candidate. 
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DEGREE   OF   MASTER   OF  EDUCATION 

The  degree  of  Master  of  Education  represents  general  scholarship,  acquaintance 
with  the  chief  phases  of  educational  literature,  teaching  skill,  qualities  of  leader- 
ship in  educational  work,  and  ability  to  solve  concrete  problems  in  at  least  one 
special  field  of  education. 

The  following  regulations  govern  candidacy  for  the  degree  of  Master  of  Edu- 


RESIDENCE  AND  COURSE  REQUIREMENTS— A  minimum  of  30  credits, 
6  of  which  may  be  granted  for  an  approved  thesis.  The  program  requires  the 
equivalent  of  one  academic  year  (two  semesters) ,  or  at  least  30  weeks,  and  may  be 
met  by  full-time  residence,  part-time  work,  attendance  in  the  summer  sessions,  or 
any  combination  of  these.  Three  credits  earned  in  residence  at  another  approved 
institution  or  in  extension  classes  of  The  Pennsylvania  State  College,  under  certain 
conditions  may  be  offered  as  partial  fulfillment  of  the  requirements.  All  require- 
ments must  be  met  within  a  period  of  six  years. 

A  minimum  of  24  credits  is  to  be  earned  in  graduate  course  work.  It  is  expect- 
ed that  the  larger  part  of  this  work  shall  be  in  courses  open  only  to  graduate 
students,  but  the  needs  of  the  student  shall  be  considered  in  arranging  the  best 
combination  of  courses  (400  and  500  series)  for  the  preparation  of  the  candidate 
in  his  special  field. 

If  a  student  looks  forward  to  a  career  as  a  teacher,  he  may  specialize  in  a 
specific  field  (as  English,  mathematics,  Latin,  etc.) ,  and  that  shall  be  regarded  as 
the  major  field,  and  a  majority  of  the  work  is  to  be  taken  there.  If  a  broader  field 
is  sought,  a  group  major  may  be  chosen  (as  social  studies,  general  science,  etc.) .  In 
this  case  a  larger  percentage  of  the  24  credits  is  to  be  devoted  to  the  subjects  form- 
ing the  group  major.  The  remainder  of  the  program  is  devoted  to  a  minor  in  the 
field  of  education,  consisting  of  approximately  one-third  of  the  required  credits,  de- 
pending on  the  previous  preparation,  experience,  and  objectives  of  the  candidate. 
In  case  the  candidate's  undergraduate  preparation  has  not  included  courses  in  the 
scientific  study  of  education  and  advanced  educational  psychology,  a  course  in  each 
of  these  fields  must  be  included. 

Those  desiring  to  prepare  as  supervisors  and  administrators  may  choose  a  major 
and  a  minor  within  the  curricula  of  Education.  The  following  fields  are  recom- 
mended: secondary  school  principal,  elementary  school  principal,  superintendent  of 
schools,  guidance  counselor,  vocational  director,  or  supervisor. 

The  candidate  may  choose  one  field  of  work  for  a  major  and  another  field  for 
a  minor.  These  majors  prepare  for  State  certificates  in  those  fields  where  special 
certificates  are  given.  It  is  possible  to  arrange  programs  of  study  concentrated  in 
other  fields. 

ADVISORY  COMMITTEE— When  the  major  is  in  a  specific  field  the  heads  of 
the  major  and  minor  departments  or  fields  (or  their  representatives)  together  with 
the  supervisor  of  the  problem  course  (thesis)  constitute  a  special  advisory  commit- 
tee which  shall  approve  the  study  program.  In  practice  the  general  guidance  of  a 
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student  is  centered  in  an  adviser  from  the  major  department,  who  is  familiar  with 
the  field  in  which  the  student  is  specializing. 

When  the  student  chooses  a  group  major  his  study  program  will  be  approved 
by  a  standing  committee  (or  its  representatives)  ,  which  committee  will  foster  the 
student's  interests  and  stand  in  the  same  relation  to  him  as  does  a  department  in 
the  case  of  a  student  with  a  specific  major.  Such  standing  committees  have  been 
appointed  in  the  broad  fields  of  biological  science,  physical  science,  and  social 
studies. 

THESIS — Under  the  direction  of  a  supervisor  representing  either  a  major  de- 
partment or  a  standing  committee  supervising  group  majors,  an  amount  of  time 
equivalent  to  six  credits  may  be  devoted  to  problem  work  and  the  preparation  of  a 
thesis.  Under  certain  conditions  this  may  be  carried  out  in  part  in  absentia,  par- 
ticularly when  requirements  are  met  by  summer  session  attendance. 

Course  work  may,  under  certain  conditions,  wholly  or  in  part,  take  the  place 
of  the  problem  and  thesis  work.  Application  for  the  opportunity  to  substitute  six 
credits  of  course  work  for  the  thesis  must  be  filed  with  the  candidate's  advisory 
committee  or  adviser  before  the  candidate  completes  more  than  12  of  the  30  credits 
required  for  the  degree.  The  application  must  include  the  statement  of  the  major 
and  the  titles  and  numbers  of  the  courses  which  the  candidate  wishes  to  submit  in 
substitution  for  the  thesis. 

For  instructions  concerning  the  form  and  the  filing  of  the  thesis,  see  pages  31 
and  32. 

EXAMINATIONS — Candidates  for  the  Master  of  Education  degree  must  pass  a 
final  comprehensive  examination.  The  examination  will  be  designed  to  determine 
the  ability  of  the  candidate  to  apply  the  general,  as  well  as  the  special,  knowledge 
of  his  chosen  field  in  practical  situations. 


DEGREE  OF  DOCTOR  OF  EDUCATION 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  scholarship 
and  teaching  or  administrative  skill  as  evidenced  by  (1)  the  satisfactory  completion 
of  a  prescribed  period  of  study,  (2)  the  application  of  scientific  principles  in  class- 
room teaching,  in  the  supervision  of  instruction,  or  in  administrative  work,  (3)  by 
the  preparation  of  a  dissertation  demonstrating  ability  to  attack  an  educational 
problem  with  originality  and  independent  thought,  (4)  by  successfully  passing  ex- 
aminations showing  a  satisfactory  grasp  of  the  field  of  specialization  and  its  relation 
to  allied  subjects,  and    (5)    by  recognized  leadership  in  the  profession  of  education. 

RESIDENCE — An  equivalent  of  three  years  of  graduate  study  is  required  as  a 
minimum  for  the  doctor's  degree.  However,  it  is  not  required  that  the  three  years 
be  continuous.  Graduate  study  may  be  carried  on  through  a  longer  period  and 
paralleled  by  teaching  or  administrative  work. 

Work  of  equal  grade  done  in  residence  at  other  institutions,  and  residence  for 
a  master's  degree,  may  be  accepted  as  partial  fulfillment  of  the  requirements,  but 
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in  addition  at  least  one  academic  year  or  its  equivalent  must  be  spent  in  residence 
at  this  institution.  For  students  pursuing  work  beyond  the  master's  degree  a  com- 
bination of  sessions  amounting  to  at  least  30  weeks  is  regarded  as  the  equivalent  of 
an  academic  year.  While  it  may  be  possible  to  fulfill  the  minimum  residence  re- 
quirement as  just  stated,  it  is  expected  that  candidates  for  the  doctorate  will  be 
taking  a  much  greater  amount  of  work  in  the  institution.  Those  completing  re- 
quirements in  summer  sessions  will  continue  during  the  regular  school  year  in  some 
educational  situation,  under  the  guidance  of  members  of  the  faculty,  study  and  re- 
search programs  set  up  in  summer  courses. 

One-third  of  the  requirements  (equivalent  to  a  30-credit  year)  for  the  degree 
of  Doctor  of  Education  may  be  met  by  research  work  pursued  away  from  the 
campus  in  the  school  systems  of  the  State,  or  in  other  approved  centers  not  con- 
nected with  degree-granting  institutions,  provided  (1)  the  plan  be  approved  by  the 
student's  advisory  committee,  (2)  reports  on  the  projects  be  made  as  directed  by 
the  advisory  committee,  (3)  not  more  than  six  credits  be  earned  in  an  academic 
year,  September  to  June,  or  nine  credits  in  a  calendar  year. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the  Dean 
of  Admissions. 

PROGRAM  OF  STUDY — The  program  of  study  shall  be  so  arranged  as  to  lead 
toward  high  professional  mastery  within  some  area  of  educational  service.  A  ma- 
jority of  the  courses  offered  in  fulfillment  of  the  requirement  will  be  in  the  major 
field  of  study.  The  remainder  shall  be  in  one  or  two  minors  bearing  some  func- 
tional relation  to  the  major  and  to  the  work  the  candidate  is  planning  to  do.  These 
minors  may  be  in  academic  subjects  or  in  some  phase  of  education  or  psychology 
other  than  the  major.  In  the  case  of  persons  intending  to  continue  in  classroom 
teaching  rather  than  in  administrative  or  supervisory  positions,  a  larger  proportion 
of  the  work  may  be  assigned  to  the  academic  fields  in  which  the  candidate  is  teach- 
ing, to  whatever  extent  the  advisory  committee  may  believe  the  background  and 
the  objectives  of  the  particular  candidate  warrant.  But  every  candidate  for  the  de- 
gree of  Doctor  of  Education  must  show  through  a  comprehensive  examination  that 
he  is  familiar  with  current  theories  of  education;  that  he  understands  and  can 
apply  the  techniques  and  the  findings  of  educational  research  so  far  as  they  bear 
upon  the  teaching  of  his  subject;  that  he  is  prepared  to  read  understandingly,  and 
to  contribute  to,  the  technical  professional  literature  in  his  field;  and  that  he  can 
criticize  his  own  procedures  in  the  light  of  historical  trends  and  practices  in  this  and 
other  countries. 

Command  of  the  tools  for  a  thorough  study  of  the  problems  of  education  is 
necessary  and  must  include  familiarity  with  statistical  methods.  For  certain  students 
the  requirements  may  include  a  reading  knowledge  of  one  or  more  foreign  lan- 
guages. 

There  is  no  specified  number  of  courses  or  credits  for  the  attainment  of  the 
doctor's  degree.  The  general  requirements  are  based  not  upon  courses  or  credits 
but  upon  a  definite  residence,  a  satisfactory  dissertation,  the  passing  of  a  compre- 
hensive examination,  and  possession  of  the  qualities  of  professional  leadership.  A 
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program  shall  consist  of  such  a  combination  of  courses  and  individual  study  and 
research  as  is  approved  by  the  advisory  committee  for  each  student. 

ADVISORY  COMMITTEE— The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives)  ,  the  supervisor  of  the  dissertation,  together  with 
the  Dean  of  the  Graduate  School,  constitute  a  special  advisory  committee  which 
shall  have  charge  of  the  arrangement  of  the  study  program. 

DISSERTATION — Evidence  of  a  high  degree  of  scholarship  and  ability  to 
select,  organize,  and  apply  knowledge  must  be  presented  by  the  candidate  in  the 
form  of  a  written  dissertation.  The  candidate  must  demonstrate  capacity  for  inde- 
pendent thought  and  ability  and  originality  in  the  application  of  educational 
principles  or  in  the  development  of  new  generalizations  under  scientific  controls. 
The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  ad- 
visory committee. 

For  instructions  concerning  the  form  and  filing  of  the  dissertation,  see  page  31. 

EXAMINATION  AND  ADMISSION  TO  CANDIDACY— In  order  to  be  ad- 
mitted to  full  candidacy  for  the  degree  each  candidate  shall  pass  preliminary 
qualifying  examinations  administered  by  the  committee  on  qualifying  examinations. 
The  qualifying  examinations  may  not  be  taken  until  after  one  semester  of  work 
has  been  completed  at  this  institution.  They  are  scheduled  at  a  time  when  one- 
third  of  the  residence  requirements  remain  to  be  satisfied.  Examinations  will  be 
held  at  times  arranged  with  the  head  of  the  major  department.  The  qualifying  ex- 
aminations will  be  designed  to  test  (1)  the  candidate's  general  scholastic  prepara- 
tion and  professional  background;  and  (2)  his  ability  to  integrate  and  apply  his 
knowledge  in  his  fields  of  specialization  to  practical  situations  so  as  to  reflect  an 
intelligent  mastery  of  the  subjects. 

Three  of  the  important  factors  taken  into  consideration  in  passing  judgment 
upon  the  application  of  a  candidate  for  admission  to  candidacy  are: 

(a)  Previous  scholastic  record  at  this  institution  and  other  institutions  attend- 
ed; 

(b)  Achievement  in  qualifying  examinations; 

(c)  Estimates  of  his  personal  and  professional  qualifications  by  members  of 
the  advisory  group. 

The  advisory  committee  will  make  recommendations  to  the  Dean  of  the  Grad- 
uate School,  and  the  candidates  will  be  advised  of  the  decision  with  regard  to  their 
applications  for  candidacy  within  10  days  following  the  date  of  each  qualifying 
examination. 

A  candidate  who  has  fulfilled  all  other  requirements  for  the  degree  will,  on 
recommendation  of  his  advisory  committee,  be  permitted  to  take  the  final  oral  ex- 
amination for  the  degree.  The  committee  in  charge  of  this  examination  will  consist 
of  the  student's  advisory  committee  and  others  appointed  by  the  Dean  of  the  Grad- 
uate School.  The  examination  will  be  based  upon  the  dissertation  and  related  prob- 
lems. Arrangements  for  taking  the  final  examination  must  be  made  with  the  Dean 
of  the  Graduate  School,  through  the  advisory  committee  and  the  major  department, 
not  later  than  two  weeks  prior  to  a  commencement  date. 
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PROFESSIONAL   DEGREE   IN    FORESTRY 

The  degree  of  Master  of  Forestry  represents  scholastic  ability,  acquaintance 
with  forestry  literature,  and  technical  knowledge  of  one  or  more  of  the  several 
specialized  fields  in  forestry  or  wood  utilization.  It  is  offered  to  provide  an  oppor- 
tunity for  additional  study  in  a  student's  particular  field  of  interest,  rather  than 
for  research  work  on  a  special  problem,  though  such  work  is  not  precluded  under 
the  requirements  for  the  degree. 

PREREQUISITES  FOR  CANDIDACY— A  candidate  is  required  to  hold  a  bac- 
calaureate degree,  or  its  equivalent,  from  a  recognized  professional  school  of  forestry. 
Full  information  concerning  the  preparation  required  in  either  general  forestry  or 
wood  utilization  is  on  file  in  the  office  of  the  Dean  of  Admissions.  If  there  are 
deficiencies  at  the  time  of  admission  they  must  be  removed  before  candidacy  for  a 
degree  is  completed.  While  making  up  deficiencies  in  prerequisite  credits,  the  stu- 
dent must  follow  a  program  approved  by  his  advisory  committee.  Deficiencies  in 
the  1.5  grade  point  average  will  lead  to  refusal  of  admission  to  the  Graduate  School. 

RESIDENCE  AND  COURSE  REQUIREMENTS— A  minimum  of  30  credits  is 
required  for  the  degree  of  Master  of  Forestry.  These  credits  are  to  be  taken  in  the 
best  arrangement  of  courses  bearing  400  and  500  numbers  suited  to  the  needs  of 
the  individual  student.  Although  not  required,  a  maximum  of  6  credits  may  be 
assigned  to  a  thesis  upon  approval  and  recommendation  of  the  head  of  the  Forestry 
Department.  All  requirements  must  be  met  within  a  six-year  period. 

A  maximum  of  three  credits  may  be  earned  in  extension  classes  of  The  Penn- 
sylvania State  College,  or  in  resident  classes  of  other  approved  institutions,  provided 
these  credits  have  the  approval  of  the  Dean  of  Admissions  and  fit  into  the  program 
of  the  student. 

A  student  should  choose  one  field  of  work  for  his  major  interest  with  one  or 
two  related  minor  fields.  The  proportion  of  credits  to  be  taken  in  the  major  and 
minor  fields  of  study  will  be  determined  in  consultation  with  an  advisory  commit- 
tee. Ordinarily  this  committee  consists  of  the  head  of  the  Forestry  Department  and 
the  professors  in  charge  of  the  major  and  minor  fields. 


TECHNICAL  DEGREES 

ADMISSION — A  graduate  of  the  School  of  Chemistry  and  Physics,  of  the  School 
of  Engineering,  or  of  the  School  of  Mineral  Industries  of  The  Pennsylvania  State 
College  may  be  admitted  to  candidacy  for  a  technical  degree,  provided  he  submits 
evidence  of  having  been  engaged  for  a  period  of  not  less  than  three  years  in  ac- 
ceptable professional  work  in  the  field  of  engineering  in  which  the  application  for 
the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical 
experience,  who  is  a  graduate  in  engineering  of  another  institution  of  equal  stand- 
ing, on  completion  of  at  least  three  years  of  full-time  teaching  or  research  work  in 


REGULATIONS     FOR     THESES 31 

engineering  in  a  professorial  rank  in  this  institution  and  upon  presentation  of  an 
acceptable  thesis  and  the  fulfillment  of  all  other  requirements  for  technical  degrees. 
An  applicant  who  is  eligible  for  a  technical  degree  is  admitted  to  the  Graduate 
School  by  the  Dean  of  Admissions. 

REGISTRATION — A  candidate  for  a  technical  degree  must  file  with  the  Dean 
of  Admissions  an  application  filled  out  in  duplicate  on  the  prescribed  forms,  ap- 
proved by  the  head  of  the  department  in  which  the  undergraduate  work  was  com- 
pleted. The  application  should  be  accompanied  by  the  matriculation  fee  of  $5. 

Registration  for  these  degrees  is  the  same  as  for  resident  students.  A  candidate 
must  be  registered  during  two  regular  semesters. 

DEGREES  AND  REQUIREMENTS— The  technical  degrees  are  as  follows: 
Aeronautical  Engineer,  Architectural  Engineer,  Chemical  Engineer,  Civil  Engineer, 
Electrical  Engineer,  Fuels  Engineer,  Industrial  Engineer,  Ceramic  Engineer,  Me- 
chanical Engineer,  Engineer  of  Mines,  Metallurgical  Engineer,  Petroleum  Engineer, 
and  Sanitary  Engineer. 

Not  less  than  three  years  shall  have  elapsed  from  the  time  of  receiving  the  first 
degree  before  a  graduate  of  this  institution  shall  be  permitted  to  file  his  application 
for  a  technical  degree.  The  application  for  a  technical  degree  shall  include  evidence 
of  a  satisfactory  professional  record,  which  must  be  approved  by  the  executive  com- 
mittee of  the  undergraduate  School  concerned. 

In  order  to  be  recommended  for  a  technical  degree  the  candidate  must  prepare 
a  thesis  on  a  subject  related  to  his  profession.  He  must  register  in  the  manner 
specified  in  the  foregoing  paragraph  and  pay  the  registration  and  diploma  fees.  He 
may  be  required  to  appear  in  person  to  defend  his  thesis. 

THESIS — Immediately  following  registration  the  candidate  must  submit  for 
approval  an  outline  of  his  proposed  thesis,  and  at  least  six  weeks  prior  to  the  day 
on  which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office  of 
the  head  of  the  department  concerned. 

For  regulations  concerning  the  form  and  filing  of  the  thesis,  see  below. 

FEES — Each  candidate  for  a  technical  degree  must  pay  a  matriculation  fee  of 
$5  and  a  diploma  fee  of  $10  when  recommended  to  the  College  Senate  for  the 
degree.  Fees  are  payable  by  check  drawn  to  the  order  of  The  Pennsylvania  State 
College.  The  matriculation  fee  is  sent  to  the  Dean  of  Admissions,  the  diploma  fee 
to  the  Bursar. 


REGULATIONS  FOR  THESES  AND  DISSERTATIONS 

It  is  required  that  three  typewritten  copies  of  theses  and  dissertations  be  pre- 
sented. They  are  due  in  the  office  of  the  College  Librarian  not  later  than  one  week 
prior  to  the  day  on  which  the  degree  is  to  be  conferred. 
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Before  arranging  for  the  typing,  the  candidate  must  obtain  information  from 
the  College  Librarian  concerning  the  format,  paper,  illustrations,  etc. 

A  thesis  for  a  master's  or  a  technical  degree  thus  submitted  and  approved  be- 
comes wholly  the  property  of  the  College,  and  may  not  be  published,  in  whole  or 
in  part,  without  authorization  of  the  Dean  of  the  Graduate  School  and  the  head 
of  the  department  concerned. 

A  candidate  for  a  doctor's  degree  must  satisfy  also  one  of  the  following  require- 
ments as  to  the  dissertation  not  later  than  one  week  prior  to  the  day  on  which  the 
degree  is  to  be  conferred: 

1.  Publication  of  the  dissertation  in  a  manner  satisfactory  to  the  College 
Librarian  and  deposit  of  100  copies  in  the  College  Library;  or 

2.  Presentation  of  a  typewritten  abstract,  satisfactory  to  the  major  department 
and  the  College  Librarian  and  the  sum  of  $35.  The  Librarian  will  then  arrange 
for  the  printing  of  the  abstract.  Fifty  copies  of  the  printed  abstract  will  be  furnish- 
ed to  the  candidate  without  additional  cost. 


GRADUATE  ASSISTANTSHIPS  AND  OTHER  AIDS 

A  number  of  appointments  as  assistants  in  teaching  or  research  work,  or  awards 
as  fellows,  or  scholars,  are  available  with  varying  stipends  and  exemption  from  the 
incidental  fee,  the  general  fixed  fee,  and  the  out-of-State  tuition  fee.  A  health 
service  fee  of  $7.50  is  assessed,  from  which  there  is  no  exemption.  The  application 
for  appointment  should  be  made  to  the  head  of  the  department  in  question.  The 
graduate  program  that  can  be  carried  is  proportioned  to  the  service  rendered. 

GRADUATE  ASSISTANTSHIPS— Appointments  for  9  months,  September  15 
to  June  15  (stipend  $1008) ,  or  for  the  fiscal  year  (stipend  $1344) ;  service  one-half 
time;  program  two- thirds. 

SPECIAL  GRADUATE  ASSISTANTSHIPS— Appointments  for  9  months  (stip- 
end $1512) ,  or  for  the  fiscal  year  (stipend  $2016)  ;  service  three-fourths  time;  pro- 
gram one-half. 

GRADUATE  STIPEND  SCHOLARSHIPS— Appointments  for  9  months  (stip- 
end $504) ,  or  for  fiscal  year  (stipend  $672) ;  service  one-fourth  time;  program  four- 
fifths. 

DU  PONT  FELLOWSHIP  IN  CHEMISTRY— Candidate  recommended  by  the 
Department  of  Chemistry  and  approved  by  a  member  of  the  fellowship  committee 
of  the  du  Pont  Company   (stipend  $1200  minimum)  . 

RESEARCH  AND  INDUSTRIAL  FELLOWSHIPS— Numerous  fellowships  of- 
fered by  various  outside  agencies  for  the  investigation  of  special  problems  (stipends 
vary)  .  Information  is  obtainable  from  the  departments. 

THE  JOHN  W.  WHITE  FELLOWSHIPS— Awarded  to  two  graduates  of  The 
Pennsylvania  State  College  each  year  on  the  basis  of  scholarship,  need,  character, 
and  attitude. 
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THE  ELLIOTT  FELLOW  IN  ENGINEERING  RESEARCH— An  annuity  pro- 
vided by  W.  S.  Elliott,  of  Pittsburgh,  for  a  student  in  engineering  who  must  be  a 
graduate  of  this  College. 

GRADUATE  SCHOLARSHIPS— A  limited  number  of  scholarships  without 
stipends,  but  with  exemption  from  the  incidental,  general  fixed,  and  out-of-State 
tuition  fees,  are  assigned  to  the  various  departments.  The  holder  is  required  to 
render  some  service,  but  a  master's  degree  may  be  earned  on  the  basis  of  one  aca- 
demic year.  Application  may  be  made  to  the  Dean  of  the  Graduate  School,  or  to  the 
head  of  the  department  in  question. 


GRADUATE  COURSES 

The  course  descriptions  which  follow  are  arranged  alphabetically  according  to 
departments.  If  any  specific  course  cannot  be  located  readily,  refer  to  the  table  of 
contents,  pages  2  and  3. 

The  courses  of  instruction  in  all  departments  of  the  College  are  numbered  in 
accordance  with  a  unified  plan,  as  follows: 

UNDERGRADUATE  COURSES,  numbered  1  to  399,  are  general  courses  accept- 
ed in  fulfillment  of  the  requirements  for  the  bachelor's  degree. 

UPPER-CLASS  AND  GRADUATE  COURSES,  numbered  400  to  499,  are  ad- 
vanced courses  open  for  credit  to  undergraduate  students  of  at  least  junior  standing 
and  to  graduate  students  under  the  restriction  that  no  more  than  12  credits  in  these 
courses  may  be  offered  in  fulfillment  of  the  requirements  for  the  degrees  of  M.A. 
and  M.S. 

GRADUATE  COURSES,  numbered  500  to  599,  are  courses  for  graduate  stu- 
dents only.  The  name  of  the  person  in  charge  of  the  instruction  for  the  course 
usually  follows  the  description.  Senior  students  of  The  Pennsylvania  State  College 
not  required  to  carry  a  full  program  for  graduation,  with  permission  of  the  Dean 
of  the  School  in  which  they  are  enrolled  and  of  the  Dean  of  the  Graduate  School, 
may  attend  such  courses  and  be  allowed  credit  under  special  conditions.  Many  de- 
partments reserve  the  right  to  say  which  of  certain  graduate  courses  may  be  given 
in  any  semester;  the  heads  of  departments  should  be  consulted. 

The  figures  in  parentheses  following  the  title  of  the  course  indicate  the  number 
of  credits  granted  for  that  course.  A  considerable  number  of  graduate  courses  are 
offered  in  the  summer  sessions.  When  these  courses  are  also  given  during  the 
regular  academic  year  they  are  not  listed  separately  as  summer  session  courses  in 
this  announcement.  For  a  complete  list  of  courses  given  during  a  specific  summer  or 
summer  session,  consult  the  Complete  Announcement  of  the  Summer  Sessions  for 
that  particular  year.  In  the  section  which  follows,  courses  given  during  the  summer 
session  (but  not  during  the  regular  academic  year)  have  numbers  followed  by  the 
letter  "S."  Courses  given  in  extension  only  have  numbers  followed  by  the  letter  "X." 
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AERONAUTICAL  ENGINEERING 

Professor  David  J.  Peery,  M.S.E.,  C.E.,  Ph.D. 
Head  of  the  Department 

Aero.E.  500.     Thesis   (1-9) 

Aero.E.  501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longitudi- 
nal and  lateral  stability  of  airplanes;  characteristics  of  flight  control  devices.  Pre- 
requisite: Aero.E.  403. 

Aero.E.  503.  Airplane  Performance  (3)  Methods  of  performance  prediction  and 
performance  flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite: 
Aero.E.  403. 

Aero.E.  504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  heli- 
copter performance,  stability,  and  control;  structural  and  vibration  problems. 
Prerequisites:  Aero.E.  403,  409. 

Aero.E.  505.  Aircraft  Vibration  and  Flutter  (3)  Vibrating  systems  with  several 
degrees  of  freedom;  analysis  of  flutter  speed  of  an  airplane  wing  considering 
bending,  torsion,  and  aileron  motions;  other  types  of  aircraft  flutter.  Prerequi- 
sites: Aero.E.  1,  M.E.  Des.  8. 

Aero.E.  506.  Advanced  Aircraft  Structures  (3)  Deflections  of  beams  and 
trusses;  statically  indeterminate  structures;  shear-flow  analysis  and  shearing  de- 
formations of  multi-cell  semi-monocoque  structures;  effects  of  discontinuities  in 
wing  and  fuselage  structures.  Prerequisite:  Aero.E.  409. 

Aero.E.  507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  Types  of 
jet  propulsion  installations,  thermodynamic  cycles,  analysis  of  compressors,  com- 
bustion chambers,  and  turbines.  Prerequisite:  Aero.E.  410. 

Aero.E.  510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional  motion, 
shock  waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandtl-Meyer 
flow,  method  of  characteristics.  Prerequisites:  Aero.E.  412,  M.E.  2. 

Aero.E.  511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equations, 
complex  potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law; 
Prandtl  three-dimensional  airfoil  theory.  Prerequisite:  Aero.E.  412. 

Ai:ro.E.  512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations,  in- 
compressible and  compressible  boundary  layer  theory,  jet  and  wake  problems, 
hydrodynamic  stability,  turbulence.  Prerequisite:  Aero.E.  412. 

Aero.E.  513.  Research  in  Aeronautical  Engineering  (1-15  per  semester)  Inves- 
tigation of  a  theoretical  or  experimental  project  in  aeronautical  engineering. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Aero.E.  40Ia,b,c.     Aeronautical  Engineering  Projects    (2-12) 
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Aero.E.  402.  Airplane  Engine  Design    (4) 

Aero.E.  403.  Applied  Aerodynamics   (3) 

Aero.E.  404.  Airplane  Design    (4) 

Aero.E.  407.  Rotary  Wing  Aircraft   (3) 

Aero.E.  408.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines    (3) 

Aero.E.  409.  Airplane  Detail  Design    (3) 

Aero.E.  410.  Aircraft  Propulsion    (3) 

Aero.E.  411.  Aircraft  Structures   (3) 

Aero.E.  412.  Theoretical  Aerodynamics   (3) 


AGRICULTURAL  AND   BIOLOGICAL   CHEMISTRY 

Professor  R.  Adams  Dutcher,  M.S.,  A.M.,  D.Sc. 
Head  of  the  Department 

Agr.  Biochem.  501.  Enzymes  (2)  Investigations  and  theories  concerning  nature 
of  enzymes,  enzyme  action,  influence  of  chemical  environment  on  enzyme  action, 
and  biological  applications.  Prerequisite:  Agr.  Biochem.  437.  Professor  Jensen 

Agr.  Biochem.  502.  Physical  Chemistry  of  the  Cell  (3)  Lectures  and  assigned 
reading  reviewing  current  literature  relative  to  physical  chemistry  of  living  tissues 
and  life  processes.  Prerequisite:  Agr.  Biochem.  426.  Professor  Lisse 

Agr.  Biochem.  503.  Research  (3-15)  The  prosecution  of  an  assigned  problem 
under  the  guidance  of  an  instructor.  Prerequisite:  Agr.  Biochem.  417.  For  certain 
problems  additional  courses  may  be  considered  as  prerequisite. 

Professor  Dutcher  and  Staff 

Agr.  Biochem.  504.     Thesis  Research    (3-15  per  semester) 

Professor  Dutcher  and  Staff 

Agr.  Biochem.  505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lectures, 
conferences,  and  assigned  reading.  Prerequisite:   Agr.  Biochem.  437. 

Professor  Dutcher 

Agr.  Biochem.  506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and 
demonstrations  dealing  with  approved  methods  of  vitamin  assay  and  including 
demonstrations  of  typical  vitamin  deficiency  syndromes  in  the  rat.  Prerequisite: 
Agr.  Biochem.  505.  Professor  Guerrant 

Agr.  Biochem.  507a.     Seminar  in  Physiological  Chemistry  and  Nutrition    (1) 

Professors  Dutcher,  Guerrant,  Anderson,  Boucher,  Miller,  and  Pritham 

Agr.  Biochem.  507b.     Seminar  in  Foods  and  Analytical  Chemistry    (1) 

Professors  Triebold  and  Althouse 

Agr.  Biochem.  507c.     Seminar  in  Plant,  Soil,  and  Insecticide  Chemistry    (1) 

Professors  Frear  and  Jensen 
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Acr.  Biochem.  508.  Researches  in  Plant  Chemistry  (3)  Lectures  and  assigned 
readings  reviewing  the  more  important  chemical  investigations  in  plant  chem- 
istry. Prerequisite:  Agr.  Biochem.  437.  Professor  Jensen 

Acr.  Biochem.  509.  Biochemical  Methods  (3)  An  advanced  laboratory  course 
involving  special  methods  used  in  biochemical  research  on  plant  and  animal 
materials.  Prerequisite:   Agr.  Biochem.  437.  Professor  Anderson 

Acr.  Biochem.  510.  Proteins  (2)  The  chemical  constitution  of  proteins,  their 
physical  and  biochemical  properties,  their  function  in  nutrition,  and  their  fate 
in  metabolism.  Prerequisite:  Agr.  Biochem.  437.  Professor  Anderson 

Acr.  Biochem.  511.  Carbohydrates  (2)  Study  of  research  work  dealing  with  the 
carbohydrates  and  their  metabolism  in  the  plant  and  animal  organisms.  Pre- 
requisite: Agr.  Biochem.  437.  Professor  Jensen 

Acr.  Biochem.  512.  Lipids  (2)  Investigations  on  the  biochemistry  of  fats  and 
related  substances.  Prerequisite:  Agr.  Biochem.  437.  Professor  Triebold 

Acr.  Biochem.  513.  Physicochemical  Measurements  Used  in  Biological  Research 
(4)  Laboratory  course,  quantitative  in  nature,  valuable  as  preparation  for  Agr. 
Biochem.  502.  Hydrogen-ion  concentration,  electrometric  titration,  buffers,  oxi- 
dation-reduction potential,  and  membrane  potential.  Prerequisite:  Agr.  Biochem. 
425  or  Chem.  41,  43.  Professor  Lisse 

Agr.  Biochem.  514.  Physicochemical  Measurements  Used  in  Biological  Research 
(3)      Continuation  of  Agr.  Biochem.  513.  Professor  Lisse 

Acr.  Biochem.  515.  Biometry  (2)  The  application  of  statistical  methods  to  re- 
search problems  in  biochemistry  and  biology.  Prerequisites:  Agr.  Biochem.  437, 
Math.  30.  Professor  Miller 

Acr.  Biochem.  516.  Chemistry  of  Insecticides  and  Fungicides  (2)  Lectures  and 
assigned  readings  dealing  with  chemical  investigations  of  materials  used  in  the 
control  of  insects  and  plant  diseases.  Prerequisites:  Chem.  30,  31;  Agr.  Biochem. 
425  or  Chem.  41,  43;  Agr.  Biochem.  417.  Professor  Frear 

Agr.  Biochem.  517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and  their 
physiological  significance.  Prerequisite:  Agr.  Biochem.  437.         Professor  Pritham 

Agr.  Biochem.  518.  Mineral  Metabolism  (2)  Utilization  and  function  of  the 
mineral  elements  in  animal  nutrition.  Prerequisite:   Agr.  Biochem.  437. 

Professor  Boucher 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Biochem.  403.     Dairy  Chemistry    (3)  Professor  Triebold 

Acr.  Biochem.  404.     Food  Chemistry    (4)  Professor  Triebold 

Agr.  Biochem.  405S.     Biological  Chemistry  for  Teachers  of  High  School  Science 

Agr.  Biochem.  413.     Principles  of  Animal  Nutrition    (3)  Professor  Miller 
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Methods  of  Agricultural  Analysis    (4)      Professor   Triebold 
Plant  Analysis    (4)  Professor  Jensen 

Chemistry  of  Milling  and  Baking    (3)        Professor  Triebold 
Biophysical  Chemistry    (4)  Professor  Lisse 

Biocolloids    (3)  Professor  Lisse 

Potentiometric  Theory  and  Technique    (3) 

Professor  Lisse 
General    Biochemistry    (5)  Professor   Pritham 

Physiological   Chemistry    (Clinical   Methods)     (5) 

Professors  Anderson  and  Pritham 
Problems  in  Agricultural  Chemistry    (3-5) 

Professor  Dutch er  and  Staff 
Plant  Biochemistry    (3)  Professor  Jensen 


AGRICULTURAL    ECONOMICS 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 

Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Agr.  Ec.  500.  Seminar  in  Agricultural  Economics  (1-6)  A  review  of  current 
literature  and  problems. 

Agr.  Ec.  502.  Economic  Problems  in  the  Marketing  of  Fruits  and  Vegetables 
(3)  Professor  Lee 

Agr.  Ec,  503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of  re- 
search procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their 
application  to  specific  research  problems.  Prerequisites:  Agr.  Ec.  6,  Econ.  14. 

Professor  Barr 

Agr.  Ec.  504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm 
prices,  income  consequences  for  producers  and  consumers,  and  effects  on  resource 
use;  evaluation  of  policy,  considerations  in  policy  making.  Prerequisites:  Agr.  Ec. 
420,  Econ.  402,  403.  Professors  Brandow  and  Cochrane 

Agr.  Ec.  505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation,  curve 
fitting,  analysis  of  variance,  selection  of  samples,  and  other  techniques  applicable 
to  the  rural  social  sciences.  Prerequisite:   3  credits  in  statistics. 

Professor  Brandow 

Agr.  Ec.  507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating  to 
the  organization  and  operation  of  the  farm  business.  Prerequisites:  Agr.  Ec.  6, 
Econ.  14. 

Agr.  Ec.  515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3) 
Economic  problems  as  they  are  encountered  in  the  process  of  marketing;  particu- 
lar attention   to  governmental  regulation  in  pricing  and  marketing. 

Professor  Pierce 
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Agr.  Ec.  517.  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific  types 
of  co-operative  organizations,  their  problems,  policies,  and  progress;  relationships 
existing  among  co-operatives,  between  co-operatives  and  other  business  organiza- 
tions, and  between  co-operatives  and  the  public.  Prerequisite:  Agr.  Ec.  17. 

Professor  Becker 

Agr.  Ec.  525.  Research  Methods  in  Rural  Social  Sciences  (2)  Scientific  method 
in  planning  and  conducting  research.  Prerequisite:  9  credits  in  social  science. 

Professor  John 

Agr.  Ec.  533.  Economic  Problems  in  the  Marketing  of  Poultry  and  Eggs  (3) 
Detailed  treatment  of  special  problems  such  as  the  marketing  of  particular  types 
and  grades  of  products,  the  operation  of  certain  markets,  and  the  performance  of 
selected  marketing  functions.  Prerequisites:  Econ.  14,  P.H.  1.         Professor  Becker 

Agr.  Ec.  540.  Thesis  in  Agricultural  Economics  (6)  The  preparation  of  the 
required  thesis  for  the  degree  of  Master  of  Science  in  agricultural  economics 
while  in  residence  at  the  College. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Ec.  400,  400X.    Public  Policies  in  Agriculture  (1-2) 

Agr.  Ec.  404.     Farm  Finance  (2)  Professor  Miller 

Agr.  Ec.  405.     Statistics  Applied  to  the  Rural  Social  Sciences   (3) 

Professor  Brandow 
Agr.  Ec.  407.     Advanced  Farm  Management   (3)  Professor  Miller 

Agr.  Ec.  420.     Agricultural  Prices   (3)  Professor  Brandow 

Agr.  Ec.  421.     Land  Economics    (3) 


AGRICULTURAL  EDUCATION 

Professor  Henry  S.  Brunner,  M.S.,  Ph.D. 
Head  of  the  Department 

Agr.  Ed.  501  v.  History  of  Agricultural  Education  (1-3)  Development  of  train- 
ing for  agricultural  vocations;  emphasis  upon  introduction  of  agricultural  instruc- 
tion into  the  high  school  program.  Professor  Hall 

Agr.  Ed.  502v,  502vX.  Teaching  Vocational  Agriculture  (1-3)  Organization  of 
instruction  with  respect  to  vocational  objectives,  methods  of  presentation,  super- 
vision of  practice,  pupil  evaluation  of  goals,  and  follow-up. 

Agr.  Ed.  503 v,  503vX.  Research  in  Agricultural  Education  (1-6  per  semester) 
Individual  study  problems  in  various  phases  of  agricultural  education,  such  as 
evaluation  of  teaching,  teaching  procedures,  and  teacher  preparation. 

Professor  Brunner  and  Staff 
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Acr.  Ed.  504v.     Agricultural  Education  Seminar    (1   per  semester) 

Professor  Brunner  and  Staff 

Agr.  Ed.  506v,  506vX.  Problems  in  County  Vocational  Supervision  (1-3)  Needs 
of  county  supervisors  and  vocational  directors;  cooperation  with  county  superin- 
tendents, supervisory  duties,  plans  of  work,  community  meetings  and  organiza- 
tions. Professor  Hall 

Agr.  Ed.  508v.  State  and  County  Administration  and  Supervision  of  Agricul- 
tural Education  (1-3)  Organization  and  administration  of  state,  county,  town- 
ship, and  district  systems  of  agricultural  education;  state  and  federal  legislation. 

Professor  Brunner 

Agr.  Ed.  509v,  509vX.  Teacher  Training  in  Agricultural  Education  (1-6)  Con- 
struction of  college  curricula,  courses  of  study,  and  organization  of  college  de- 
partments for  the  training  of  agricultural  teachers.  Professor  Anderson 

Agr.  Ed.  520v,  520vX.  Scientific  Method  in  the  Study  of  Agricultural  Educa- 
tion (1-4)  Methods  of  procedure  in  investigation  and  experimentation  in  edu- 
cation, accompanied  by  a  critical  examination  of  studies  made  in  agricultural 
education.  Professor  Brunner 

Agr.  Ed.  521v,  521vX.  Scientific  Method  in  the  Study  of  Agricultural  Educa- 
tion (1-4)  Continuation  of  Agr.  Ed.  520v;  emphasis  upon  the  statistical  tech- 
niques for  students'  individual  problems.  Professor  Hall 

Agr.  Ed.  522v,  522vX.  Field  Studies  in  Agricultural  Education  (1-4)  Organi- 
zation and  administration  of  agricultural  education  in  its  local  bearings;  field 
laboratory  surveys  of  local  school  conditions.  Professor  Brunner  and  Staff 

Agr.  Ed.  523 v,  523vX.     Field  Studies  in  Agricultural  Education    (1-4) 

Professor  Brunner  and  Staff 

Agr.  Ed.  524v,  524vX.  Annual  Plan  of  Work  (1-3)  A  detailed  study  of  the 
agricultural  education  needs  of  each  student's  community  and  the  outlining  of 
annual  plans  of  work.  Professor  Anderson 

Agr.  Ed.  525 v.  Master's  Thesis  (1-6)  Conferences  and  assignments  in  prepara- 
tion of  a  thesis  for  the  degree  of  Master  of  Science  in  agricultural  education. 

Professor  Brunner  and  Staff 

Agr.  Ed.  530v.  Agricultural  College  Teaching  (3)  Selection  and  organization 
of  subject  matter  for  specific  courses,  methods  of  learning,  teaching  devices,  the 
technique  of  teaching,  and  the  measurements  of  the  results  of  teaching. 

Professor  Brunner  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Ed.  41 6 v.     Rural  Education   (3)  Professor  Hall 

Agr.  Ed.  41  7v,  417vX.     Rural  Education  Survey   (2)  Professor  Brunner 


40 THE    PENNSYLVANIA     STATE     COLLEGE 

Acr.  Ed.  418v,  418vX.     Survey  of  Vocational  Education  in  Agriculture   (1-3) 

Professor  Brunner 

Agr.  Ed.  420v,   420vX.     Advanced   Visual   and   Other   Sensory   Aids   in    Teaching 

Agriculture   (1-6)  Professor  McClay 

Agr.  Ed.  421v.     Objectives  in  Rural  Education    (3)  Professor  Hall 

Agr.  Ed.  422v,  422vX.     Supervision  of  Vocational  Education  in  Agriculture  (1-3) 

Professor  McClay 
Agr.  Ed.  434v,  434vX.     Agricultural  Developments    (1-6)  Mr.  Stevens 


AGRICULTURAL   ENGINEERING 

Professor  Ralph  U.  Blasingame,  B.S. 
Head  of  the  Department 

Agr.  Eng.  500.  Advanced  Electro- Agriculture  (1-6)  Investigations  in  the  appli- 
cation of  electrical  energy  to  processing,  storing,  and  handling  agricultural  prod- 
ucts. Seminar,  written  reports. 

Agr.  Eng.  501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural 
engineering  principles  to  design  and  operation  of  farm  machinery.  Prerequisite: 
Agr.  Eng.  10. 

Agr.  Eng.  508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in  farm 
shop  practice  and  agricultural  engineering  related  to  the  farm  mechanics  pro- 
gram of  vocational  education  in  agriculture.  Prerequisites:  Agr.  Eng.  8,  14;  or 
teaching  experience  in  farm  mechanics. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Eng.  400.     Agricultural  Engineering  Problems  and  Seminar    (1-7) 

Agr.  Eng.  401a,b,c,dS.     Farm   Mechanics  for  the  Teacher  of  Vocational   Agri 

culture   (1i/2-6) 
Agr.  Eng.  402.     Functional  Design  of  Farm  Structures    (3) 
Agr.  Eng.  405.     Advanced  Farm  Electrification    (3) 
Agr.  Eng.  406.     Advanced  Dairy  Engineering    (3) 


AGRONOMY 

Professor  Herbert  R.  Albrecht,  M.S.,  Ph.D. 
Head  of  the  Department 

Agro.  501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments 
and  diagnosis  of  soil-plant  relationships  through  field  appraisal,  analysis,  and 
plant  symptoms.  Prerequisites:  Agro.  431,  Bot.  406.  Professor  Merkle 
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Agro.  503.  Agronomy  Seminar  (1)  A  weekly  meeting  where  papers  and  discus- 
sions will  be  presented  by  students  and  staff  members.  Each  student  will  present 
a  paper  on  some  phase  of  his  major  subject. 

Agro.  506.  Soil  Chemistry  (4)  Analyses  of  the  important  chemical  and  bio- 
chemical reactions  occurring  in  soils,  the  conditions  which  control  these  reactions 
and  their  importance  in  soil  genesis  and  plant  growth;  laboratory  work  in  the 
more  typical  and  significant  analytical  procedures;  lectures,  review  of  current 
literature,  and  practicum.  Prerequisites:  Agro.  419;  Agr.  Biochem.  417  or  Chem. 
20.  Professor  Steckel 

Agro.  507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting  them; 
their  measurements,  evaluation,  and  influence  in  the  determination  of  soil  pro- 
ductivity. Prerequisites:  Agro.  419,  Phys.  215,  Agr.  Biochem.  425. 

Professor  Alderfer 

Agro.  509.  Genetics  of  Crop  Plants  (3)  The  inheritance  in  crop  plants  with 
particular  reference  to  factor  interaction,  the  genetic  aspects  of  linkage  and  cross- 
ing-over, quantitative  inheritance,  and  heterosis.  Prerequisite:   Bot.  423. 

Professor  Carnahan 

Agro.  510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cyto- 
genetics, including  chromosome  structure  and  behavior,  chromosome  alterations, 
polyploidy,  interspecific  hybridization  and  their  applications  to  plant  breeding. 
Prerequisite:  Bot.  505.  Professor  Carnahan 

Agro.  511.  The  Breeding  of  Farm  Crops  (3)  The  application  of  genetic  prin- 
ciples to  the  improvement  of  crop  plants.  Prerequisite:  Hort.  7. 

Agro.  512.  Field  Plot  Technique  (3)  The  design  and  analyses  of  field  experi- 
ments. Prerequisites:  Math.  8,  Com.  90,  or  Agr.  Ec.  505.  Professor  Fortmann 

Agro.  516.  Humus  (2)  The  origin  and  chemical  nature  of  soil  organic  matter, 
its  importance  in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  419, 
431.  Professor  Richer 

Agro.  517.  Farm  Crops  Ecology  (2)  The  ecological  factors  influencing  the  dis- 
tribution and  production  of  field  crops.  Prerequisites:  Math.  8,  Bot.  406. 

Professor  Hnber 

Agro.  518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting 
growth  and  development  of  forage  crops  with  particular  reference  to  the  effects 
of  environment,  defoliation,  and  management  practices.  Prerequisites:  Agro.  423, 
Bot.  406.  Professor  Sprague 

Agro.  520.  Special  Soils  Problems  (1-6  per  semester)  Provides  basic  or  practi- 
cal training  in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

Acro.  545.  The  Application  of  Statistics  to  Field  Experiments  (3)  Experi- 
mental designs  useful  in  planning  field  experiments.   Confounding:    lattice,  fac- 
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torial,  and  randomized  block  designs;  analysis  of  variance  and  co-variance.  Pre- 
requisite: Agro.  512.  Professor  Fortmann 

Agro.  550.  Special  Crops  Problems  (1-6  per  semester)  Provides  basic  or  practi- 
cal training  in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

Agro.  582.     Seminar  in  Breeding  and  Genetics  of  Farm  Crops   (1-8  per  semester) 

Agro.  583S.     Laboratory  Methods  in  Field  Crops    (3)      Prerequisite:  Agro.  512. 

Professor  Carnahan 

Agro.  591.  Thesis  Research  (1-15  per  semester)  Thesis  research  in  the  various 
crops  and  soils  sciences  falling  within  the  research  program  of  the  department. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agro.  402.  The  Nature  of  Soil  Minerals   (3)  Professor  Jeffries 

Agro.  416.  The  Classification  and  Mapping  of  Soils    (4)  Professor  Higbee 

Agro.  419.  Soil  Properties   (5)  Professor  Merkle 

Agro.  422.  Soil  Conservation    (3)  Professor  Alderfer 

Agro.  423.  Pasture  and  Grassland  Management  (3)  Professor  Washko 

Agro.  431.  Soil  Fertility  and  Management    (3)  Professor  Merkle 

Agro.  444.  Field  Plot  Technique   (3)  Professor  Fortmann 

Agro.  490.  Agronomic  Practices   (1-6) 


ANIMAL   HUSBANDRY 

Professor  Franklin  L.  Bentley,  M.S. 
Head  of  the  Department 

A.H.  501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and 
analytical  study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or 
stud  book.  Professor  Henning 

A.H.  502.  Research  in  Meats  (1-6  per  semester)  Investigation  of  methods  for 
handling,  cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Pre- 
requisite: A.H.  421.  Professor  Ziegler 

A.H.  503.  Livestock  Management  (3)  The  handling  of  purebred  herds  and 
flocks;  the  relation  of  the  livestock  breeders  to  the  public  and  methods  of  de- 
veloping purebred  herds  and  flocks  through  careful  breeding. 

Professor  Bentley  and  Staff 

A.H.  504.  Livestock  Health  Problems  (3)  Problems  dealing  with  the  regula- 
tions  governing   the   movement   of   livestock    with    special    reference    to   control 
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measures  applicable  to  diseases  and  disease  groups  common  to  men  and  animals. 
Prerequisites:  A.H.  5,  415= 

A.H.  505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genetics 
as  applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Pre- 
requisites: A.H.  22,  Bot.  22.  Professor  Henning 

A.H.  506.  Research  in  Animal  Husbandry  (2-10  per  semester)  The  prosecution 
of  an  assigned  problem  under  the  guidance  of  an  instructor.  Prerequisites:  A.H. 
415,  421;  or  426. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

A.H.  415.  Advanced  Anatomy  and  Physiology    (3) 

A.H.  421.  Advanced  Meat  Studies    (3)  Professor  Ziegler 

A.H.  423.  Advanced  Stock  Judging    (2)  Professor  Henning 

A.H.  424.  Animal  Husbandry  Survey    (1)  Professor  Bentley  and  Staff 

A.H.  426.  Livestock  Markets  and  Marketing    (3) 

Professors  Bentley  and  Henning 

A.H.  428.  Advanced  Animal  Nutrition    (3)  Professor  Bentley  and  Staff 

A.H.  431.  Advanced  Meat  Judging   (1) 


ANIMAL   NUTRITION 

Professor  Raymond  W.  Swift,  M.S.,  Ph.D. 

Head  of  the  Department 

An.  Nutr.  500.  Research  in  Animal  Nutrition  (Credit  to  be  arranged)  Partici- 
pation in  the  research  program  of  the  Department  of  Animal  Nutrition  and 
independent  investigation.  The  available  facilities  make  it  possible  to  accommo- 
date only  a  small  number  of  students. 

In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

An.  Nutr.  401.     Physiology  of  Nutrition    (3)  Professor  Black 

An.  Nutr.  402.     Physiology  of  Nutrition   (3)  Professor  French 


ARCHITECTURAL   ENGINEERING 

Consult  Professor  Louis  A.  Richardson,  M.S. 

A.E.  502.     Architectural  Engineering    (3-8)      Advanced  structural  design   in  steel 
and  reinforced  concrete.  Lectures  and  class  criticism.  Practicum  and  seminar. 

Professor  Richardson  and  Staff 
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A.E.  503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in  which 
problems  of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed  con- 
struction are  studied.  Practicum  and  seminar.  Professor  Fox 

A.E.  504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses  in 
steel  and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and 
moment  distribution  methods.  Recitation  and  seminar. 

Professor  Richardson  and  Staff 

A.E.  505.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  504.  Recitation 
and  seminar.  Professor  Richardson 

A.E.  506.  Architectural  Engineering  Research  (1-15)  The  presentation  of  an 
assigned  problem  under  the  guidance  of  an  instructor. 

Professors  Richardson  and  Fox 

In  addition  to  these  courses,  the  folloiuing  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

A.E.  401.  Architectural  Engineering  (3) 

A.E.  402.  Architectural  Engineering  (4) 

A.E.  403.  Architectural  Engineering  (3) 

A.E.  404.  Architectural  Engineering  (4)  Professor  Fox 

A.E.  405.  Architectural  Engineering  (A)  Professor  Richardson 

A.E.  406.  Architectural  Engineering  (4)  Professor  Fox 

A.E.  407.  Architectural  Engineering  (3)  Professor  Richardson 

A.E.  410.  Architectural  Engineering  (3)  Professor  Richardson 

A.E.  411.  Architectural  Engineering  (3)  Professor  Fox 


ARCHITECTURE 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department 

Arch.  501.     Architectural  Design    (4-8)      Problems  in  advanced  planning  and  de- 
sign, including  study  of  group  composition.  Practicum  and  seminar. 

Professor  Osborne  and  Staff 

Arch.  502.     Architectural   Research    (2-12)      The  prosecution  of  assigned  prob- 
lems under  the  guidance  of  an  instructor.  Professor  Osborne  and  Staff 

Arch.  503.     Architectural  History  Research    (3-12)      Original  research  in  archi- 
tectural history.  Seminar  and  written  reports.  Professor  Dickson  and  Staff 

In  addition  to  these  courses,  the  folloiuing  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Arch.  406.     Advanced  Architectural  Design    (7x  Professor  Osborne  and  Staff 

Arch.  407.     Advanced  Architectural  Design    (7)  Professor  Osborne  and  Staff 


ART     AND     ART     EDUCATION 


Arch.  410.     Advanced  Architectural  Design    (2-12)       Professor  Osborne  and  StafJ 
Arch.  421.     Contemporary  Architecture    (3)  Professor  Norton 


ART 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department  of  Architecture 

(See  also  courses  in  Art  Education  below.) 

Art  500.  Art  Research  (2-6)  The  prosecution  of  assigned  problems  under  the 
guidance  of  an  instructor.  Professor  Galbraith 

Art  501.  Italian  Painting  (2-6)  Investigations  in  the  field  of  early  Italian  paint- 
ing. Seminar,  written  reports.  Professor  Dickson 

Art  502.  Medieval  Sculpture  (2-6)  Sculpture  of  Italy  and  France  from  the  9th 
to  the  13th  centuries.  Seminar,  written  reports.  Professor  Dickson 

Art  503.  Art  History  Research  (3-12)  Original  investigation  in  art  history,  to 
be  pursued  independently  or  concurrently  with  course  work  in  particular  fields. 
Prerequisite:  6  credits  in  history  of  art.  Professor  Dickson  and  StafJ 

Art  504.  Seminar:  Art  Literature  and  Iconography  (2-6)  Methods  of  research 
in  the  fine  arts;  survey  of  the  literature  of  art;  studies  in  iconography.  Prerequi- 
site: 6  credits  in  history  of  art.  Professor  Dickson  and  StafJ 

In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Art  400.  Oil  Painting:  Landscape,  Still  Life,  and  Figure    (3-9) 

Art  403S.  Comparative  History  and  Appreciation  of  Art   (3)      Professor  Dickson 

Art  404S.  Comparative  History  and  Appreciation  of  Art   (3)      Professor  Dickson 

Art  410.  Water-Color  Painting:  Landscape,  Still  Life,  and  Figure    (3-9) 

Professor  Case 

Art  442S.  Art  of  the  Middle  Ages  and  Renaissance  in  Italy    (3) 

Art  443S.  Art  in  America    (3) 

Art  444S.  Art  in  Northern  Europe   (3) 

Art  490.  Life  Drawing   (3)                                                                            Professor  Case 


ART  EDUCATION 

Consult  Professor  Viktor  Lowenfeld 

Art  Ed.  514.     Functional  Relationships  in  Crafts   (3)      Relationships  of  material 
design  and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of  differ- 
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ent  materials,  periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in  de- 
sign and  3  in  advanced  crafts. 

Art  Ed.  534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific  methods 
for  development  of  creative  art  activity  with  the  physically,  mentally,  emotionally, 
and  socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6  credits  in 
art  education  or  6  in  special  education.  Professor  Lowenfeld 

Art  Ed.  586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art  edu- 
cation; required  of  students  working  for  a  master's  degree  in  art  education. 

Professor  Lowenfeld 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Art  Ed.  402.     Methods  of  Teaching  Drawing  in  the  Grades    (2-3) 

Professor  Emerson 
Art  Ed.  404.     Methods  of  Graphics  and  Illustrations   (3) 

Art  Ed.  414.     Advanced  Crafts  for  Teachers    (3-6)  Professor  Emerson 

Art  Ed.  434.     Art  Appreciation  in  the  Educational  Program    (2-3) 
Art  Ed.  434b,  434bX.     Art  in  the  Elementary  School   (2-3)     Professor  Lowenfeld 
Art  Ed.  434c,  434cX.     Art  in  the  Secondary  School    (2-3)       Professor  Lowenfeld 
Art  Ed.  434d.     Art  Supervision    (3)  Professor  Lowenfeld 

Art  Ed.  486,  486X.     Current  Problems  in  Art  Education    (2-3) 

Professor  Lowenfeld 
Art  Ed.  487.     Mural  Painting  in  Schools   (3)  Professor  Lowenfeld 

Art  Ed.  488.     Advanced  Mural  Painting  in  Schools    (3)         Professor  Lowenfeld 


BACTERIOLOGY 

Professor  Robert  W.  Stone,  Ph.D. 
Head  of  the  Department 

Bact.  504.  Dairy  Bacteriology  Problems  (2-15)  Research  on  the  microorgan- 
isms of  importance  in  dairy  sanitation,  miik  production,  and  manufacture  of 
dairy  products.  Prerequisite:   12  credits  in  bacteriology. 

Bact.  505.  Pathogenic  Bacteriological  Problems  (2-15)  Problems  on  the  mor- 
phological, cultural,  and  immunological  characteristics  of  pathogenic  bacteria. 
Prerequisite:  12  credits  in  bacteriology. 

Bact.  506.  Research  (2-15)  Research  in  bacteriology  for  students  who  are  doing 
their  major  work  in  this  subject  for  the  master's  or  doctor's  degree.  Prerequisite: 
12  credits  in  bacteriology. 

Bact.  507.  Bacteriological  Seminar  (1-6)  Reports  on  current  fields  of  research. 
Prerequisite:  12  credits  in  bacteriology. 
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Bact.  508.  Physiology  of  Bacteria  (2)  Metabolic  processes  of  bacteria  as  in- 
fluenced by  their  environment;  the  mechanism  of  fermentation  and  respiration 
of  microorganisms.  Prerequisite:  Bact.  412. 

Bact.  508a.  Laboratory  in  Physiology  of  Bacteria  (2)  Laboratory  work  to  ac- 
company the  lectures  given  in  Bact.  508.  Prerequisite:  Bact.  412. 

Bact.  509.  Fermentation  (2)  The  chemical  action  of  microorganisms  on  their 
environment;  theories  of  carbohydrate  breakdown  and  the  application  of  these 
theories  to  industrial  and  agricultural  fermentations.  Prerequisites:  Bact.  1,  Chem. 
31. 

Bact.  510.  Methods  and  Analyses  in  Bacterial  Fermentation  (2)  Laboratory 
procedures  and  problems  in  fermentation  to  accompany  Bact.  509.  Prerequisites: 
Bact.  1,  Chem.  31. 

Bact.  511.  Bacteriological  Literature  (2-4)  Assigned  reading  and  conferences 
dealing  with  a  student's  research  problem.  May  be  taken  only  in  those  instances 
where  a  student  is  not  scheduling  Bact.  504,  505,  or  506.  Discussion  and  written 
reports.  Prerequisite:   12  credits  in  bacteriology. 

Bact.  512.  Laboratory  in  Advanced  Bacteriological  Techniques  (2-6)  Certain 
techniques  used  in  research  including  work  with  single  cell  isolation,  Warburg 
apparatus,  tissue  culture  and  serology.  May  be  repeated  with  credit.  Prerequisite: 
12  credits  in  bacteriology. 

Bact.  515.  Pathogenic  Bacteriology  and  Virology  (3-6)  Important  bacterial, 
rickettsial,  and  viral  agents  parasitizing  man  and  animals;  immunological  and 
epidemiological  considerations  of  host  response.  Prerequisite:   Bact.  410. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Bact.  401.  General  Microbiology    (4) 

Bact.  407.  Bacteriology  Problems   (2-9) 

Bact.  410.  Immunology  and  Serology   (4) 

Bact.  411.  Bacteriological  Survey   (1) 

Bact.  412.  Advanced  Bacteriology   (4) 

Bact.  413.  Soil  Microbiology   (3) 

Bact.  414.  Food  Microbiology  (4) 

Bact.  416.  Industrial  Microbiology   (4) 


BOTANY 

Professor  Henry  W.  Popp,  M.S.,  Ph.D. 
Head  of  the  Department 

Bot.  501.     The   Physiology   of   the    Fungi    (3)     The   metabolism   of   the   fungi, 
general  and  special  nutrition,  chemical  composition,  enzymes,  spore  germination, 
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toxic  and  stimulating  agencies,  growth  and  tropism,  etc.  Prerequisites:   Bot.  406, 
419,  and,  preferably,  Chem.  32.  Professor  Fergus 

Bot.  502.  The  Ascomycetes  (3)  The  morphology,  life  histories,  taxonomy,  and 
physiology  of  the  ascomycetous  fungi.  Prerequisite:  Bot.  419. 

Bot.  503.  The  Rusts  and  Smuts  (3)  The  morphology,  life  histories,  taxonomy, 
and  phylogeny  of  the  rusts  and  smuts.  Prerequisite:  Bot.  419. 

Bot.  504.  The  Higher  Basidiomycetes  (3)  The  structures,  habits,  taxonomy, 
and  relationships  of  the  various  groups  of  higher  basidiomycetes.  Prerequisite: 
Bot.  419. 

Bot.  505.  Cytology  and  Cytogenetics  (3)  Cells  and  their  components;  nuclear 
and  cell  divisions;  syngamy,  chromosomal  aberrations  and  heteroploidy  in  rela- 
tion to  genetics  and  evolution.  Prerequisites:  Bot.  22  or  32,  and  421.      Mr.  Wright 

Bor.  50G.  Comparative  Anatomy  of  Vascular  Plants  (3)  The  special  anatomi- 
cal features  of  pteridophytes,  gymnosperms,  and  angiosperms.  Prerequisites:  Bot. 
7,  415,  416.  Professor  Kribs 

Bor.  507.  Variation  and  Selection  (3)  Variation  and  the  results  of  selection  in 
pure  lines  and  clones  involving  the  collection,  interpretation,  and  analysis  of 
data  by  biometrical  means.  Prerequisites:  Bot.  22  or  32,  and  423. 

Bot.  508.  Problems  of  Heredity  (2-6)  Problems  in  genetics  selected  to  suit  the 
needs  and  accomplishments  of  individual  students.  Prerequisites:  Bot.  22  or  32, 
422  or  423. 

Bor.  509.  The  Physiology  of  Parasitism  (3)  The  conditions  and  processes  of 
infection,  diseases,  and  death  in  plants  as  caused  by  parasitic  organisms.  Pre- 
requisite: Bot.  10,  11,  or  419.  Professor  Thurston 

Bor.  510.  Plant  Pathological  Problems  (3-6)  Special  diseases  or  disease  groups, 
such  as  bacterial  or  mosaic  diseases,  etc.  Prerequisite:  Bot.  10  or  11. 

Professor  Thurston 

Bot.  511.  Growth  and  Movement  (2-4)  The  physiology  of  growth  with  special 
reference  to  the  influence  of  external  and  internal  factors  upon  growth,  develop- 
ment, and  movement  of  plants.  Prerequisite:  Bot.  406.  Professor  Popp 

Bor.  512.  Plant  Metabolism  (2-4)  The  physiological  processes  involved  in  the 
metabolism  of  plants;  alternates  with  Bot.  511.  Prerequisite:  Bot.  406. 

Professor  Popp 

Bor.  514.  Cytotaxonomy  (2)  Cytological  features  of  plant  phylogeny  with 
special  reference  to  the  number  and  morphology  of  the  chromosomes  and  related 
phenomena.  Prerequisites:  Bot.  414,  505.  Professor  Wahl 

Bor.  515.  Disease  Resistance  and  Its  Inheritance  (2-4)  An  introduction  to 
disease  resistance  as  a  method  of  plant  disease  control.  Prerequisites:  Bot.  22  or 
32,  10.  Professors  Wernham  and  Mills 
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Bor.  517.  The  Fungi  Imperfecti  (3)  The  morphology,  life  histories,  and  taxo- 
nomy of  the  fungi  imperfecti.  Prerequisite:  Bot.  419. 

Bor.  518.  Botanical  Research  (1-15  per  semester)  The  prosecution  of  an  as- 
signed problem  under  the  guidance  of  an  instructor. 

Bot.  527aS,  527bS.  Foundations  of  Plant  Biology  (3  per  course)  Cellular  struc- 
ture and  organization  with  consideration  of  the  physiological  and  reproductive 
processes  in  so  far  as  these  form  the  basis  of  plant  life.  Bot.  527a  and  527b  will 
be  offered  in  alternate  years.  In  the  former  emphasis  will  be  on  cellular  structure 
and  physiology,  in  the  latter  on  racial  preservation  and  development  and  rela- 
tionship of  plant  groups.  Prerequisite:  general  biology  or  general  botany  courses. 

In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Bot.  406.     Plant  Physiology    (4)  Professor  Popp 

Bor.  407.     Plant  Anatomy   (3)  Professor  Kribs 

Bot.  408.     General  Plant  Pathology    (3) 

Bot.  409S.     Plant  Ecology   (3) 

Bor.  412.     Advanced  Forest  Pathology   (3) 

Bot.  414.     Systematic  Botany    (3)  Professor  Wahl 

Bot.  415.     Morphology  of  the  Algae    (3)  Professor  Wahl 

Bot.  416.     Morphology  of  the  Bryophytes  and  Ptertdophytes   (3) 

Professor  Grove 
Bot.  418.     Botanical  Problems   (1-6) 

Bor.  419.     Mycolocy   (3)  Professor  Fergus 

Bor.  420.     Morphology  of  the  Seed  Plants   (3)  Professor  Grove 

Bor.  421.     Botanical  Technique   (3)  Professor  Grove 

Bor.  422.     Genetic  Phenomena    (3)  Mr.  Wright 

Bot.  423.     Advanced  Genetics  (2-6) 

Bot.  424.     Commercial  Tropical  Woods   (3)  Professor  Kribs 

Bor.  425.     Structure  of  Economic  Plants    (3)  Professor  Grove 

Bor.  426.     Photomicrography    (2) 
Bor.  432S.     Genetics,  Eugenics,  and  Evolution    (3) 


CERAMICS 

Professor  Edward  C.  Henry,  M.S.,  Cer.E.,  Ph.D. 
Chief  of  the  Division 

Cer.  500.     Ceramics  Seminar    (1   per  semester)      Conferences,  reading,  and  reports. 
Required  of  all  graduate  students  in  ceramics.  Prerequisites:  Chem.  41,  Phys.  285. 

Professor  Henry  and  Staff 

Cer.  501.     Ceramics  Research    (1-15   per  semester)      Laboratory   study  on   special 
ceramic  problems.  Professor  Henry  and  Staff 
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Cer.  502.  Heat  Treatment  of  Ceramic  Materials  (2-5)  Effect  of  controlled 
heat  treatment  on  physical  and  chemical  properties  of  various  mineral  systems. 

Cer.  503.  Constitution  of  Glass  (2-4)  An  advanced  course  on  glass  dealing  with 
the  latest  developments  in  the  structure  of  viscous  liquids  and  transparent  amor- 
phous solids.  Prerequisite:  Cer.  415.  Professor  Weyl 

Cer.  504.  Research  Instruments  and  Equipment  (2)  Application  of  fundamental 
laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective  use 
of  instruments  and  equipment    (demonstrations) .  Prerequisite:  Cer.  411. 

Cer.  505.  Glass  Technology  Research  (1-15  per  semester)  Laboratory  studies 
on  special  problems  concerning  the  properties,  constitution,  and  manufacture  of 
glass.  Prerequisite:  Cer.  415.  Professor  Weyl  and  Staff 

Cer.  506.  Glass  Technology  Seminar  (1-6)  Group  discussion  of  special  advanced 
topics  concerning  the  properties  and  manufacture  of  glass.  Prerequisite:  Cer.  415. 

Cer.  507.  Coloring  and  Decolorizing  Glass  (1)  Physical-chemical  considerations 
of  the  various  coloring  oxides;  oxidation-reduction  equilibria  pertaining  to  color- 
ing and  decolorizing  of  glass.  Prerequisite:  Cer.  415.  Professor  Weyl 

Cer.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2-3) 
Colloidal  activity  in  bodies,  glazes,  and  enamels,  drilling  fluids,  filtering  and 
bleaching  clays,  and  similar  mineral  systems.  (In  co-operation  with  the  Petroleum 
and  Natural  Gas  staff.)    Prerequisite:  Chem.  41.  Professor  Henry 

Cer.  509.  Silicate  Systems  (3)  The  properties  of  silica;  classification  of  silicates; 
reactions  in  binary  and  ternary  systems;  industrial  applications  of  the  phase  rule. 
Prerequisites:  Chem.  41,  Cer.  303.  Professor  Matson 

Cer.  510.  Ceramic  Problems  (1-6  per  semester)  Advanced  individual  study  on 
a  problem  in  some  branch  of  ceramics,  including  review  of  the  literature  and  a 
full  report.  Prerequisite:  Cer.  411.  Professor  Henry  and  Staff 

Cer.  511.  Selected  Topics  in  Ceramics  (1-3  per  semester)  Intensive  group  study 
of  special  subjects,  such  as  diffusion  in  solids,  viscosity,  and  kinetics  of  ceramic 
processes.  Prerequisites:  Chem.  41,  Phys.  285.  Professor  Henry  and  Staff 

Cer.  512.  Synthesis  of  Ceramic  Compounds  (3)  Advanced  ceramic  technology 
applied  to  the  control  of  phases  formed  in  commercial  production  of  glass,  white- 
wares,  refractories,  and  cements.  Prerequisites:  Chem.  41,  Cer.  303. 

Professor  Hummel 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Cer.  400.  Special  Topics  (1-2) 

Cer.  401.  Ceramic  Bodies  and  Glazes  (3)  Professor  Hummel 

Cer.  402.  Principles  of  Ceramic  Engineering    (3)  Professor  Henry 

Cer.  403.  Ceramic  Engineering  Processes  and  Equipment    (3)     Professor  Ehman 

Cer.  404.  Ceramics  Seminar    (1)  Professor  Henry  and  Staff 
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Cer.  405.     Ceramic  Research  and  Design   (3)  Processor  Henry  and  Staff 
Cer.  411.     Theory  of  Ceramic  Processes   (2) 

Cer.  413,  41 3X.     Ceramic  Petrography    (3)  Professor  Matson 

Cer.  415.     Glass  and  Enamels    (3)  Professor  Ehman 

Cer.  416.     Advanced  Glass  Technology    (3)  Professors  Weyl  and  Rindone 

Cer.  420.     Refractories    (3)  Professor  Matson 


CHEMICAL   ENGINEERING 

Professor  Donald  S.  Cryder,  M.S.,  D.Sc. 
Head  of  the  Department 

Chem.  Eng.  500.  Seminar  in  Chemical  Engineering  (1)  Required  of  all  graduate 
students. 

Chem.  Eng.  510.  Advanced  Heat  Transfer  I  (3)  The  physical  and  chemical 
factors  controlling  the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

Professor  Cryder 

Chem.  Eng.  511.  Advanced  Heat  Transfer  II  (3)  Flow  of  heat  under  varying 
temperature  conditions.  Professor  Cryder 

Chem.  Eng.  513.  Diffusion  (2)  The  factors  controlling  diffusional  operations 
such  as  absorption,  extraction,  humidifkation,  etc.  Professor  Camahan 

Chem.  Eng.  515.  Distillation  (3)  Commercial  distillation,  equilibrium  dia- 
grams, vapor  composition,  stills  and  rectifying  and  stripping  columns. 

Professor  Camahan 

Chem.  Eng.  516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemi- 
cal engineering  equipment  from  the  economic  standpoint.         Professor  Cannon 

Chem.  Eng.  518.  Chemical  Engineering  Design  (3)  Complicated  examples  are 
discussed  and  worked  out.  Several  different  unit  operations  will  be  combined  for 
the  design  of  a  complete  installation.  Professor  Cryder 

Chem.  Eng.  519.  Chemistry  of  Combustion  (3)  The  physical  and  chemical  char- 
acteristics of  combustion  and  their  influence  on  plant  scale  equipment. 

Professor  Cryder 

Chem.  Eng.  524.  Chemical  Engineering,  Application  of  Thermodynamics  (3) 
Elements  of  thermochemistry  and  thermodynamics  of  greatest  importance  in 
chemical  engineering.  Professor  Cannon 

*Chem.  Eng.  580.  Research  in  Petroleum  Refining  (3-15)  Charge  will  be  made 
for  supplies  consumed  and  breakage  of  equipment. 

Professors  Fenske,  Camahan,  and  Quiggle 

*  Credits  to  be  arranged,  3  to  15  per  semester. 
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•j-Chem.  Eng.  599.     Research    in    Chemical    Engineering     (1-15)      Charge    will    be 
made  for  supplies  consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Chem.  Eng.  402.  Chemical  Engineering    (4)                                    Professor  Carnahan 

Chem.  Eng.  403.  Chemical  Engineering   (4)                                    Professor  Carnahan 

Chem.  Eng.  421.  Petroleum  Products   (4)      Breakage  ticket  $3. 

Professors  Carnahan,  Cryder,  and  Cannon 

Chem.  Eng.  422.  Motor  Fuels  (2)                                                      Professor  Carnahan 

Chem.  Eng.  423.  Lubricants   (2)                                                          Professor  Carnahan 

Chem.  Eng.  425.  Standard  Tests  of  Petroleum  and  Its  Products    (1)      Breakage 

ticket  $2.  Professors  Carnahan,  Cryder,  and  Cannon 


CHEMISTRY 

Professor  W.  Conard  Fernelius,  M.A.,  Ph.D. 
Head  of  the  Department 

Chem.  500.  Seminar  in  Inorganic,  Micro,  and  Household  Chemistry   (1) 

Chem.  501.  Seminar  in  Physical  Chemistry    (1) 

Chem.  502.  Seminar  in  Organic  Chemistry    (1) 

Chem.  503.  Seminar  in  Analytical  Chemistry    (1) 

Chem.  515.     Inorganic  Chemistry    (2)      Adapted  to  the  needs  of  those  desiring  a 
general  treatment  of  inorganic  chemistry  at  an  advanced  level. 

Professor  Holtzinger 

Chem.  516.     Systematic    Inorganic    Chemistry     (3)      A    systematic    treatment    of 
inorganic  chemistry  in  terms  of  modern  concepts. 

Professors  Fernelius  and  Douglas 

Chem.  517.     Chemistry    of    the    Less    Familiar    Elements     (3)      Continuation   of 
Chem.  516.  Professors  Fernelius  and  Douglas 

Chem.  518.     Special   Topics  in   Inorganic   Chemistry    (3   per   semester)      Modern 
developments  in  specialized  fields. 

Chem.  525.     Analytical  Chemistry    (3)     Analytical  principles  as  applied   to   the 
analysis  of  inorganic  and  organic  substances.  Professor  Elving 

Chem.  526.     Advanced  Analytical  Chemistry    (3)      Theory  and  practice  of  con- 
temporary analytical  chemistry  as  used  in  chemical  research  and  plant  operation. 

Professor  Elving 

t  Credits  to  be  arranged,  1   to  15  per  semester. 
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Chem.  527.  Special  Topics  in  Analytical  Chemistry  (2-12)  Currently  used  tech- 
niques in  analytical  chemistry. 

Chem.  531.  Special  Topics  in  Organic  Chemistry  (3)  May  be  taken  for  credit 
for  four  successive  semesters. 

Chem.  531a.  Organometallic  Chemistry  (3)  An  intensive  coverage  of  the  chem- 
istry of  organometallic  compounds  and  their  use  in  organic  syntheses. 

Processor  Sommer 

Chem.  532.  Organic  Nitrogen  Compounds  (3)  Chemistry,  stereochemistry,  and 
molecular  structure  of  organic  compounds  containing  nitrogen.       Professor  Aston 

Chem.  533.  Terpenes  (3)  The  terpenes  and  their  more  important  derivatives 
with  special  reference  to  the  application  of  the  principles  of  aliphatic  chemistry. 

Chem.  534.  Theoretical  Organic  Chemistry  (3)  Modern  theories  of  structure; 
resonance;  interpretation  of  physical  properties;  theory  of  rates;  equilibrium 
properties.  Professor  Aston 

Chem.  535.  Organic  Chemistry  (3)  Adapted  to  the  needs  of  those  doing  research 
work  in  organic  chemistry.  Professor  Zook 

Chem.  536.     Organic  Chemistry    (3)      Continuation  of  Chem.  535. 

Professor  Zook 

Chem.  538.     Organic  Chemistry    (3)      A  survey  of  organic  chemistry  arranged  pri- 
marily for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 

Professor  Noll 

Chem.  539.  Stereochemistry  (3)  A  comprehensive  treatment  of  the  principles 
of  stereochemistry  as  applied  to  organic  compounds.  Professor  Oakwood 

Chem.  541.  Phase  Rule  (3)  The  phase  rule  and  its  applications.  Given  1950-51 
and  in  alternate  years  thereafter.  Professor  Currier 

Chem.  542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  result- 
ing colloid  properties.  Methods  of  preparing  colloids. 

Chem.  543.  Rheology  of  Colloids  (3)  Continuation  of  Chem.  542.  Rheology, 
especially  as  applied  to  colloids  and  similar  substances. 

Chem.  544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic 
theory  with  special  reference  to  common  physical  changes  and  chemical  reactions. 
Prerequisite:  Chem.  441  or  562.  Processor  Aston 

Chem.  545.  Chemical  Thermodynamics  and  Introductory  Statistical  Mechanics 
(3)  Continuation  of  Chem.  544  including  the  calculation  of  thermodynamic 
properties  from  molecular  and  spectroscopic  data.  Prerequisite:   Chem.  544. 

Professor  Aston 

Chem.  546.  Quantum  Chemistry  (3)  Theory  of  energy  levels  in  atoms  and 
molecules  from  the  standpoint  of  wave  mechanics  with  special  emphasis  on  the 
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portion  of  the  subject  applying  to  common  chemical  systems.  Prerequisite:  Chem. 
441  or  562.  Given  alternate  years  only.  Professor  Aston 

Chem.  547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium,  de- 
veloped on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical 
theory.  Prerequisite:  Chem.  546.  Given  alternate  years  only.  Professor  Aston 

Chem.  548.  Catalysis  (3)  The  theory  of  catalysis  and  its  application  to  industry. 
Given  1951-52  and  in  alternate  years  thereafter.  Professor  Currier 

*Chem.  550.  Research  in  Household  Chemistry  (1-15)  Charge  will  be  made 
for  supplies  consumed  and  breakage  of  equipment.  Professor  Mack 

Chem.  561.  Chemical  Principles  (3)  A  mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  41,  Math.  11,  Phys.  285.  A  course  in  organic  chem- 
istry is  recommended.  Professor  Aston 

Chem.  562.  Chemical  Principles  (3)  Continuation  of  Chem.  561.  Required  of 
all  graduate  students.  Professor  Aston 

Chem.  563.  Chemical  Kinetics  (3)  The  theory  and  measurement  of  the  rates  of 
chemical  reactions;   the  mechanism  of  chemical  reactions.  Professor  Simons 

Chem.  564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including 
the  theory  and  measurement  of  photochemical  reactions.  Professor  Simons 

Chem.  565.  Atomic  and  Molecular  Structure  (3)  The  structure  of  chemical 
species  and  the  correlation  of  experimentally  determined  properties  by  structural 
theory.  Professor  Simons 

Chem.  566.     Atomic  and  Molecular  Structure   (3)      Continuation  of  Chem.  565. 

Professor  Simons 

Chem.  567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current  theories 
of  the  properties  of  chemical  substances  and  their  applications  to  chemical  prob- 
lems; the  construction  of  chemical  theory.  Professor  Simons 

Chem.  568.     Advanced  Theoretical  Chemistry    (3)      Continuation  of  Chem.  567. 

Professor  Simons 

*Chem.  580.  Research  in  Petroleum  Refining  (1-15)  Charge  will  be  made  for 
supplies  consumed  and  breakage  of  equipment.  Professor  Fenske 

*Chem.  599.  Research  in  Chemistry  (1-15)  Charge  will  be  made  for  supplies 
consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Chem.  400.     Chemical  Literature   (1)  Miss  Jackson 

Chem.  411.     Fluorine  Chemistry    (3)  Professor  Simons 

'  Credits  to  be  arranged,   1-15  per  semester. 
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Chem.  412.     Fluorine  Chemistry    (3)  Professor  Simons 

Chem.  413.     Inorganic  Preparations  and  Laboratory  Methods   (2-5) 

Professor  Douglas 

Chem.  426.     Advanced    Qualitative   and    Quantitative   Analysis    (3-5)      Breakage 

ticket  $10.  Professor  Hayes 

Chem.  434.     Quantitative    Organic    Analysis     (3-5)      Breakage    ticket    $10    for    3 

credits,  $12  for  4  or  5  credits.  Professor  Higgins 

Chem.  435.     Organic    Preparations    and    Laboratory    Methods     (3-5)      Breakage 

ticket  $10  for  3  credits,  $12  for  4  or  5  credits.  Professor  Higgins 

Chem.  436.     Organic  Chemistry  of  Natural  Products    (3)  Professor  Aston 

Chem.  437.     Qualitative  Organic  Analysis    (3)      Breakage  ticket  $4. 

Professor  Olewine 
Chem.  438.     Introduction   to    Research   in    Organic   Chemistry    (2-5)      Breakage 
ticket  $10  for  2  or  3  credits,  $12  for  4  or  5  credits.  Professor  Higgins 

Chem.  440.  Advanced  Physical  Chemistry  (3)  Professors  Hutchison  and  Seward 
Chem.  441.  Advanced  Physical  Chemistry  (3)  Professors  Hutchison  and  Seward 
Chem.  448.  Colloid  Chemistry  (3)  Breakage  ticket  $3.  Professor  Hutchison 
Chem.  453a-h.     Recent  Advances  in  Textile  Chemistry    (1-8) 

Chem.  470.     Chemical  Microscopy    (3)      Breakage  ticket  $2.  Professor  Willard 

Chem.  471.     Advanced  Chemical  Microscopy    (3)      Breakage  ticket  $2. 

Professor  Willard 
Chem.  472.     Quantitative  Organic  Microanalysis    (3)      Breakage   ticket  $2. 

Professor  Fleming 
Chem.  473.     Textile  Microscopy    (3)      Breakage  ticket  $2.  Professor  Willard 

Chem.  474.     Quantitative  Organic  Microanalysis   (3)      Breakage  ticket  $2. 

Professor  Fleming 
Chem.  475.     Introduction  to  Chemical  Spectroscopy    (3)      Breakage  ticket  $2. 

Professor  Schempf 
Chem.  476.     Microscopic  Microtechnique    (3)      Breakage  ticket  $2. 

Professor  Willard 
Paper  Microscopy    (3)      Breakage  ticket  $2.  Professor  Willard 

Organic  Chemistry    (5)      Breakage  ticket  $4.  Professor  Olewine 

Organic  Chemistry    (5)      Breakage  ticket  $12.  Professor  Olewine 


Chem.  477. 
fCHEM.   490. 
fCHEM.   491. 
fCHEM.  492a. 


Advanced  General  Chemistry    (3) 


fCHEM.  496.  General  Physical  Chemistry    (3) 

■{•Chem.  497.  General  Physical  Chemistry   (2) 

fCHEM.  498.  Physicochemical   Measurements    (1) 

fCHEM.  499.  Physicochemical  Measurements    (1) 


Breakage   ticket  $3. 

Professor  Currier 
Professor  Seward 
Professor  Seward 
Breakage   ticket   $6. 

Professor  Ascah 
Breakage  ticket  $6. 

Professor  Ascah 


1  Candidates  for  the  M.Ed,  degree. 
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CHILD   DEVELOPMENT   AND 
FAMILY   RELATIONSHIPS 

Professor  Winona  L.  Morgan,  M.A.,  Ph.D. 
Head  of  the  Department 

Ch.  Fam.  500.  Research  in  Child  Development  and  Family  Relationships  (1-6 
per  semester) 

Ch.  Fam.  501.     Thesis   (1-15) 

Ch.  Fam.  508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experi- 
ences, and  programs  which  can  be  used  effectively  to  help  parents  in  dealing  with 
problems  of  parent-child  relationships.  Prerequisites:  Ch.  Fam.  429,  430. 

Professor  Morgan 

Ch.  Fam.  515,  515X.  The  Teaching  of  Child  Development  and  Family  Rela- 
tionships (3)  Methods  of  selection  and  presentation  of  subject  matter  basic  to 
understanding  the  development  of  children,  and  the  attitudes,  emotions,  and  re- 
lationships within  the  family.  Not  open  to  students  having  credit  for  Ch.  Fam. 
482.  Prerequisite:  6  credits  in  child  development  and  family  relationships. 

Professor  Morgan 

Ch.  Fam.  536.  Children  in  Postwar  Families  and  Communities  (3)  Postwar 
family  and  community  situations  influencing  the  development  of  children;  the 
role  of  parents  and  teachers  in  helping  individual  children  make  satisfactory 
adjustments.  Prerequisites:  Ch.  Fam.  429,  430,  or  2  courses  in  psychology. 

Professor  Morgan 

Ch.  Fam.  540.  Seminar  in  Child  Development  (1-6)  Readings  and  reports  on 
recent  findings  in  child  development.  Prerequisites:  Ch.  Fam.  429,  430,  or  Psy. 
411,  or  425.  Professor  Morgan 

Ch.  Fam.  545,  545X.  The  Family  in  Its  Community  (2-3)  Cultural  influences 
on  family  relationships;  how  the  family  orients  its  members  to  community  living 
and  group  participation.  Prerequisites:  Soc.  1,  Ch.  Fam.  405;  Rur.  Soc.  452  or 
Psy.  419.  Professor  Smith 

Ch.  Fam.  546.  Seminar  in  Family  Relationships  (1-3)  Reading,  reports,  and 
discussion  of  recent  research  in  relationship  aspects  of  family  living;  particular 
attention  to  studies  of  roles,  crises,  and  adjustments  within  the  family  setting. 
Prerequisite:  Ch.  Fam.  405  or  6  hours  of  sociology  or  psychology. 

Professor  Smith 

In  addition  to  these  courses,  the  folloxving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ch.  Fam.  405.     Marriace   and   Family   Relationships    (3)         Professor  McDowell 
Ch.  Fam.  429,  429X.     Child  Development    (3)  Professor  Avery 

Ch.  Fam.  430.     Observation  and  Experience  in  Nursery  School    (1-5) 


CIVIL     ENGINEERING 


Ch. 

Fam. 

440, 

CM. 

Fam. 

441. 

Ch. 

Fam. 

481. 

Ch. 

Fam. 

482. 

LATIONS 

(3) 

Ch. 

Fam. 

495S. 

t40X.     Study  of  Later  Childhood    (3)  Professor  Avery 

Nursery  School  Organization    (3) 
Educational  Methods  with  Preschool  Children    (3) 
Educational  Procedures  in  Child  Development  and  Family  Re- 

Professor  Morgan 
Family  Health  and  Human  Relations    (3-9) 


CIVIL   ENGINEERING 

Professor  Benjamin  A.  Whisler,  M.S.,  Sc.D. 
Head  of  the  Department 

CE.  500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  special 
topics.  Course  may  be  continued  in  subsequent  semesters. 

CE.  521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of  trans- 
portation facilities;  basic  principles  and  engineering  techniques  applied  to  air- 
ways, highways,  pipe  lines,  railways,  waterways.  Prerequisite  or  concurrent:  CE. 
51,  421,  422,  or  481. 

CE.  522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  problems 
in  the  operation,  maintenance,  and  administration  of  airways,  highways,  pipe 
lines,  railways,  waterways.  Prerequisite  or  concurrent:   CE.  51,  421,  422,  or  481. 

CE.  540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure;  deflections; 
analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prerequisite: 
CE.  40. 

CE.  541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with 
redundant  members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.  Prerequisite:  CE.  40. 

CE.  542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  min- 
erals and  profile  development;  aerial  photographic  interpretation  of  soils  and 
applications  to  site  selection  for  dams,  highways,  and  airports.  Prerequisites:  CE. 
412,  444,  Geol.  71. 

CE.  543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design  pro- 
jects in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or  con- 
current: CE   441,  442. 

CE.  544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete  de- 
sign as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams; 
prestressed  concrete.  Prerequisites:  CE.  42,  442. 

CE.  545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  applied 
to  riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber 
design.  Prerequisite:  CE.  41. 


58 THE    PENNSYLVANIA     STATE     COLLEGE 

C.E.  546.  Structural  Data  as  Basis  for  Design  Specifications  (2)  Critical  study 
of  experimental  data  and  design  specifications  for  steel  and  reinforced  concrete. 
Prerequisites:  C.E.  41,  42. 

C.E.  550.  Engineering  Construction  (2-4)  Construction  methods  applied  to 
foundations,  buildings,  bridges,  and  other  civil  engineering  construction  work. 
Prerequisites:  C.E.  41,  42. 

C.E.  551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  principles 
and  techniques  to  a  specific  project.  Prerequisite:  C.E.  451. 

C.E.  560.  Hydraulic  Structures  (3)  Hydraulic  and  structural  considerations  in 
the  design  of  dams,  spillways,  gates,  canals  and  flumes,  siphons,  and  locks.  Pre- 
requisite: C.E.  462. 

C.E.  562.  Advanced  Fluid  Mechanics  (3)  Euler's  equations,  potential  theory, 
flow  nets,  conformal  mapping,  boundary  layers,  turbulence,  compressibility,  wave 
theory,  flow  of  viscous  fluids. 

C.E.  563.  Hydraulics  Research  (2-8)  Analytical  or  experimental  study  of  a 
problem  in  hydraulics.  Prerequisite:  C.E.  462. 

C.E.  564.  Hydraulic  Engineering  Design  (2-8)  Design  and  analysis  of  selected 
units  of  a  typical  hydraulic  engineering  project.  Prerequisite:   C.E.  462. 

C.E.  566.  Fluid  Mechanics  of  Hydraulic  Machinery  (3)  Advanced  theory  and 
design  of  hydraulic  machinery.  Prerequisite:  C.E.  466. 

C.E.  567.  Resistance  and  Propulsion  (3)  Free  surface  and  shallow  water  effects, 
planing  surfaces,  model  testing,  propellor  systems,  effects  of  wake  and  cavitation 
on  propellors.  Prerequisite:  C.E.  562. 

C.E.  568.  Theoretical  Hydrodynamics  (3)  Analysis  of  the  irrotational  motion 
of  fluids  in  two  and  three  dimensions,  vortex  motion,  wave  theory,  theory  of 
viscous  fluids.  Prerequisite:  C.E.  562. 

C.E.  569.  Research  in  Fluid  Dynamics  (1-8)  Analytical  or  experimental  study 
of  a  problem  in  fluid  dynamics.  Prerequisite:  C.E.  562. 

C.E.  570.  Rural  Sanitation  Design  (3)  Requirements  and  devices  essential  to 
rural  sanitary  problems:  water  supply,  excreta  disposal,  industrial  waste  treat- 
ment. Not  intended  for  civil  or  sanitary  engineering  students.  Prerequisites: 
Chem.  4,  Phys.  285. 

C.E.  571.  Water  Purification  and  Softening  (3)  Current  methods  of  softening, 
disinfecting,  and  conditioning  water  for  municipal  and  industrial  use.  Prerequi- 
site: C.E.  70. 

C.E.  572.  Sewage  Treatment  (3)  Modern  methods  of  sewage  treatment.  Pre- 
requisite: C.E.  70. 

C.E.  573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Continuation  of 
C.E.  474  on  a  graduate  level.  Prerequisite:  C.E.  474. 


CLOTHING     AND     TEXTILES 


C.E.  575.  Advanced  Industrial  Waste  Treatment  (3)  Techniques  of  industrial 
waste  treatment;  attendant  stream  pollution  and  stream  self-purification  factors. 
Prerequisite:  C.E.  472  or  572. 

C.E.  576.  Water  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment 
of  water  for  municipal  and  industrial  use.  Prerequisite:  C.E.  71. 

C.E.  577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treatment 
of  sewage  or  industrial  wastes.  Prerequisite:  C.E.  71. 

C.E.  578.  Industrial  Hygiene  (3)  Principles  of  control  of  industrial  toxics  and 
the  protection  of  the  worker  and  the  community. 

C.E.  579.  Public  Health  Administration  (3)  Operation  and  duties  of  health 
departments  at  the  various  levels. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

C.E.  401a,b,c,d.     Civil  Engineering  Projects    (2-12) 

C.E.  412.  Advanced  Photogrammetry    (3) 

C.E.  421.  Highways  and  Streets   (3) 

C.E.  422.  Railroads   (3) 

C.E.  423.  Highway  Safety  and  Traffic  Control   (3) 

C.E.  431.  Civil  Engineering  Construction    (3) 

C.E.  441.  Statically  Indeterminate  Structures   (3) 

C.E.  442,  442X.     Statically  Indeterminate  Structures    (3) 

C.E.  443.  Photoelasticity  and  Model  Analysis   (3) 

C.E.  444,  444X.     Soil  Mechanics  and  Foundations    (3) 

C.E.  446.  Advanced  Soil  Mechanics   (3) 

C.E.  451.  Advanced  Hydrology   (3) 

C.E.  462.  Advanced  Hydraulics   (3) 

C.E.  463.  Hydraulic  Laboratory  Investigations   (1-6) 

C.E.  465.  Applied  Hydraulics  (3) 

C.E.  466.  Hydraulic  Machinery   (3) 

C.E.  471.  Municipal  and  Rural  Sanitation    (3) 

C.E.  472.  Sewage  and  Industrial  Wastes  Treatment   (3) 

C.E.  473.  Water  and  Sewage  Analysis   (3) 

C.E.  474.  Sanitary  Engineering  Problems    (1-6) 

C.E.  475.  Water  Treatment  and  Conditioning   (3) 

C.E.  481.  Municipal  Planning  and  Zoning   (3) 

C.E.  482.  Municipal  Engineering  and  Management   (3) 


CLOTHING   AND    TEXTILES 

Professor  Ruth  E.  Graham,  M.S. 
Head  of  the  Department 

Cl.  Tex.  500.     Research  in  Clothing  or  Textiles    (1-6  per  semester) 
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Cl.  Tex.  501.     Thesis  (1-15) 

Cl.  Ti:x.  502.  Tailoring  (3)  The  construction  of  tailored  garments  for  women 
and  children  from  new  or  renovated  materials.  Prerequisites:  Cl.  Tex.  102,  201. 

Professor  West  gate 

Cl.  Tex.  503.  Advanced  Fitting  and  Pattern  Study  (3)  Application  of  the 
principles  involved  in  altering  patterns  and  fitting  garments  to  give  students 
freedom  in  designing  and  ability  to  deal  with  difficult  fitting  problems.  Prerequi- 
site: Cl.  Tex.  201.  Professor  Westgate 

Cl.  Tex.  504.  Advanced  Dress  Design  (3)  Draping  of  garments  difficult  in  type 
and  distinctive  in  design;  survey  of  literature  in  dress  design.  Prerequisites:  Art 
56,  Cl.  Tex.  404. 

Cl.  Tex.  505,  505X.  Clothing  Instructional  Materials  (3)  Preparation  and 
evaluation  of  different  types  of  materials  for  instruction  in  textiles  and  clothing. 
Prerequisite:  Cl.  Tex.  201. 

Cl.  Tex.  506.  The  Fashion  World  (3)  The  development  of  fashion  throughout 
the  ages;  relationship  of  present-day  fashions  and  practices  to  previous  periods. 
Prerequisites:  Cl.  Tex.  102,  301.  Professor  Graham 

Cl.  Tex.  507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Problems 
connected  with  the  manufacture  and  consumption  of  clothing,  interrelation  of 
the  textile  and  clothing  trades  with  other  industries.  Prerequisite:  Cl.  Tex.  301. 

Professor  Graham 

Cl.  Tex.  508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual 
directed  study,  investigation,  and  practice  in  selected  phases  of  textiles  and  cloth- 
ing. Prerequisites:  Cl.  Tex.  102,  201. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Cl.  Tex.  401.  Clothing  Conservation    (2-3) 

Cl.  Tex.  403.  Fitting  and  Pattern  Adjustment    (3)  Professor  Westgate 

Cl.  Tex.  404.  Dress  Design   (3) 

Cl.  Tex.  405S.  Fashion  Merchandising   (3) 

Cl.  Tex.  406.  Fashion  Promotion  of  Textiles  and  Clothing   (3) 

Cl.  Tex.  407.  The  Textile  and  Clothing  Industry   (3) 

Cl.  Tex.  408.  Textiles   (3) 


COMMERCE 

Professor  William  N.  Leonard,  A.M.,  Ph.D. 
Head  of  the  Department  of  Economics  and  Commerce 

Com.  500.     Case  Studies  in  Business  Administration    (3)      Case  studies  of  business 
and  management  policy  with  respect  to  procurement,  production,  selling,  finance. 
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accounting,  relations  with  government,  labor,  and  the  public.  Prerequisite:  Com. 
401.  Professor  Waters 

Com.  501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of 
commercial  activities. 

Com.  505.  Problems  of  Corporation  Finance  (3)  The  more  important  current 
problems  of  corporate  financial  policy,  particularly  problems  of  promotion,  capi- 
talization, security  issue,  valuation,  administration  of  income,  expansion,  reor- 
ganization, and  government  control  of  policy.  Prerequisites:  Com.  5,  41. 

Professor  Leffler 

Com.  510.  Interbank  Relations  (3)  Local  clearings,  out-of-town  collections,  cor- 
respondent banking,  branch  and  group  banking,  Federal  Reserve  relations  with 
member  and  nonmember  banks.  Prerequisite:  Com.  410.  Professor  McKinley 

Com.  515.  Transportation  Rates  and  Business  (3)  Rate  making  and  rate 
changes  and  their  effects  on  business  location  and  development.  Prerequisite: 
Com.  35.  Professor  Waters 

Com.  53  7.  International  Business  Practices  (3)  Practices  of  exporters  and  im- 
porters dealing  in  commodities  traded  in  world  markets  under  competition, 
monopoly,  or  governmental  control.  Prerequisite:  Com.  17.  Professor  Hench 

Com.  523.     Seminar  in  Marketing    (3)      Research  in  modern  marketing  trends. 

Professor  Hilgert 

Com.  524.  Marketing  Policies  (3)  Major  problems  of  sales  planning,  organiza- 
tion, control,  and  supervision;  current  trends  in  merchandising  policies  of  manu- 
facturers; selection  and  training  of  salesmen,  preparation  of  selling  methods, 
sales  budgets  and  sales  quotas.  Prerequisite:  Com.  424.  Professor  Hilgert 

Com.  525.  Case  Studies  in  Insurance  (3)  An  analysis  of  management's  insurance 
problems,  such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insurance 
premiums  and  coverage  in  selected  industries,  etc.  Prerequisites:  Com.  25;  33  or 
34.  Professor  Wherry 

Com.  526.  Problems  of  Advertising  (3)  Advertising  budgeting,  selection  of 
media,  appraisal  of  effectiveness,  co-ordination  of  advertising  and  selling  efforts. 
Prerequisite:  Com.  23.  Professor  Hilgert 

Com.  536.  Problems  in  Sales  Management  (3)  Principles  of  sales  planning  and 
administration;  co-ordination  of  selling  with  advertising,  promotion,  production, 
and  accounting;  use  of  market  research  selling  costs  and  budgets.  Prerequisites: 
Com.  36,  Econ.  1.  Professor  Hilgert 

Com.  540.  Accounting  Seminar  (3)  Selected  phases  of  accounting  theory.  Pre- 
requisite: Com.  43.  Professor  Rowland 

Com.  548.  Accounting  Systems  (3)  Principles  of  system  design  including  prac- 
tical application  to  special  businesses,  such  as  financial  institutions,  department 
stores,  public  utilities,  etc.  Prerequisite:   Com.  442.  Professor  Roxcland 
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Com.  550.  Real  Estate  Problems  (3)  Analysis  of  current  real  estate  problems 
and  practices  for  the  broker,  the  business  man,  and  the  property  owner;  appraisal 
methods;  property  management;  housing,  and  the  legal,  financial,  economic,  and 
social  aspects  of  the  real  estate  field.  Prerequisite:  Com.  50. 

Com.  560.  Case  Studies  in  American  Industries  (3)  The  economic  relationship 
of  such  factors  as  climate,  resources,  population,  transportation  and  markets,  and 
the  location  of  enterprise.  Prerequisite:  Com.  60.  Professor  Mares 


In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Com.  401.  Purchasing  (3) 

Com.  402.  Controllership  (3) 

Com.  405.  Analysis  of  Financial  Statements  (3) 

Com.  410.  Bank  Management  (3) 

Com.  415.  Regulation  of  Transport  Carriers   (3) 

Com.  417.  Foreign  Markets   (3) 

Com.  423.  Advertising  Procedure   (3) 

Com.  424.  Marketing  Research   (3) 

Com.  425.  Insurance  Agency  Management   (3) 

Com.  428.  Retail  Advertising  and  Store  Promotion    (3) 

Com.  430.  Advanced  Business  Law    (3) 

Com.  431.  C.P.A.  Law  Review    (3) 

Com.  436.  Fundamentals  of  Sales  Management    (3) 

Com.  442.  Advanced  Accounting   (3) 

Com.  444.  Budgetary  Control  (3) 

Com.  448.  C.P.A.  Review  Course    (3) 

Com.  460.  American  Industries    (3) 

Com.  470.  Public  Relations  in  Business  (3) 


Professor  Babione 

Professor  Nelson 

Professor  Cook 

Professor  McKinley 

Professor  Waters 

Professor  Hench 

Professor  Hilgert 

Professor  Hilgert 

Professor  Wherry 

Professor  Babione 

Professor  Tanner 

Professor  Tanner 

Professor  Hilgert 

Professor  Lordeman 

Professor  Nelson 

Professor  Rowland 

Professor  Mares 

Professor  Wherry 


COMMERCIAL   CONSUMER   SERVICES 

Professor  Mary  Brown  Allgood,  M.S. 
Chairman  of  the  Division 


The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in 
force: 

C.  Con.  S.  403.     Lecture-Demonstration  Techniques    (3)  Professor  Allgood 

C.  Con.  S.  450.     Problems  in   Household  Equipment    (1-6)  Professor  Allgood 


DAIRY     HUSBANDRY 63 

DAIRY   HUSBANDRY 

Professor  Donald  V.  Josephson,  M.S.,  Ph.D. 

Head  of  the  Department 

D.H.  501.  Butter  and  Cheese  (1-6)  The  manufacture  and  handling  of  butter 
and  cheese.  Prerequisites:  D.H.  10,  23,  Bact.  8,  Agr.  Biochem.  403. 

Professor  Dahle 

D.H.  502.  Condensed  Milk  and  Milk  Powder  (1-6)  The  condensing  and  drying 
of  milk.  Prerequisites:  D.H.  10,  26,  Bact.  8,  Agr.  Biochem.  403.       Professor  Doan 

D.H.  503.  Public  Milk  Problems  (1-6)  The  handling  of  milk  in  modern  plants. 
Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem.  403.  Professor  Doan 

D.H.  504.  Ice  Cream  Manufacture  (1-6)  The  manufacture  of  ice  cream,  ices, 
and  other  frozen  milk  products.  Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem. 
403.  Professor  Dahle 

D.H.  505.  Dairy  Plant  Economics  (1-6)  The  economic  factors  involved  in 
creamery  operation  and  management.  Prerequisites:  D.H.  7,  11.     Professor  Dahle 

D.H.  506.  Dairy  Cattle  Breeding  (1-6)  The  improvement  of  dairy  cattle,  in- 
cluding methods  of  sire  evaluation,  systems  of  breeding,  and  the  development  of 
breeding  programs.  Prerequisite:  D.H.  30.  Professor  Almquist 

D.H.  507.  Dairy  Cattle  Management  (1-6)  The  management  of  dairy  cattle. 
Prerequisite:  D.H.  27.  Professor  Williams  and  Staff 

D.H.  508.  Dairy  Seminar  (1-6)  The  preparation  and  presentation  of  a  paper  on 
an  assigned  subject.  Professor  Josephson  and  Staff 

D.H.  509.  Testing  Dairy  Products  (1-6)  The  constituents  of  dairy  products. 
Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem.  403.  Professor  Sivope 

D.H.  510.  Dairy  Cattle  Feeding  (1-6)  The  application  of  fundamental  research 
in  animal  nutrition  to  the  feeding  of  dairy  cattle.  Prerequisites:  D.H.  1,  29. 

Professor  Williams 

D.H.  511.  Dairy  Cattle  Nutrition  (1-6)  The  nutritional  requirements  of  dairy 
cattle.  Prerequisites:  An.  Nutr.  401,  402.  Professor  Knodt  and  Staff 

D.H.  512.  Advanced  Studies  in  Milk  Secretion  (1-6)  The  physiology  of  milk 
secretion.  Prerequisite:  D.H.  427.  Professor  Knodt 

D.H.  513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection  and 
judging  of  dairy  cattle.  Prerequisites:  D.H.  1,  30.  Professor  Knodt  and  Staff 

D.H.  514.  Advanced  Reproductive  and  Endocrine  Physiology  (2-3)  The  physi- 
ology of  reproduction  and  endocrine  physiology  of  mammals.  Prerequisites:  A.H. 
415,  D.H.  431.  Given  in  alternate  years.  Professor  Almquist 
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D.H.  515.     Advanced  Physiology  of  Reproduction  in  Farm  Animals    (1-6)      The 
reproduction  of  farm  animals.  Prerequisite:   D.H.  514.  Professor  Almquist 

D.H.  516.     Artificial  Breeding  of  Farm  Animals    (1-6)      Prerequisite:   D.H.  431. 

Professor  Almquist 

D.H.  517.     Dairy  Husbandry  Literature  (1-6)      The  review  and  reporting  of  dairy 
literature.  Professor  Josephson  and  Staff 

D.H.  518.     Thesis   (1-15)  Professor  Josephson  and  Staff 

D.H.  519.     Research  in  Dairy  Production    (1-15  per  semester) 

Professor  Josephson  and  Staff 

D.H.  520.     Research  in  Dairy  Manufacturing    (1-15  per  semester) 

Professor  Josephson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

D.H.  418.     Dairy  Survey    (1)  Professor  Josephson 

D.H.  421.     Dairy  Manufacturing  Problems  (1-6) 

Professors  Dahle,  Doan,  and  Staff 
D.H.  427.     Milk  Secretion    (3)  Professor  Knodt 

D.H.  428.     Dairy  Production  Problems    (1-3)  Mr.  Dawdy  and  Staff 

D.H.  429.     Testing  Dairy  Products   (1-6)  Professor  Swope  and  Staff 

D.H.  430.     Technical  Control  of  Dairy  Products   (4)  Mr.  Watrous 

D.H.  431.     Physiology  of  Reproduction  in  Farm  Animals    (3) 

Professor  Almquist 


DRAMATICS 

Consult  Professor  Arthur  C.  Cloetingh,  M.A. 

Dram.  501.  Problems  of  Directing  (3-6)  Seminar  in  problems  of  production 
with  particular  stress  on  direction.  Students  will  direct  plays  under  staff  super- 
vision. 

Dram.  502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production  (3) 
Prerequisite:  Dram.  11. 

Dram.  503.  Art  of  Dramatic  Lighting  (3)  Seminar  in  stage  lighting;  advanced 
study  in  the  theory  of  lighting  as  used  for  dramatic  effectiveness.  Practical  work 
required  of  each  student.  Prerequisite:  Dram.  12. 

Dram.  504.  Seminar  in  Styles  of  Acting  (3-6)  Practical  work  required  of  each 
student. 

Dram.  506.  Evaluation  and  Appreciation  of  Modern  Dramatic  Entertainment 
(3)      Prerequisites:  Dram.  1,  61. 
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Dram.  507.     Seminar   in   Fundamental   Theories   of   Theater   and   Drama    (3-6) 
Prerequisite:  graduate  standing. 

Dram.  521.     Playwriting    (3-6)      Prerequisites:  Dram.  21,  421. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Dram.  403.  Advanced  Make-Up  (1) 

Dram.  411.  Technical  Production   (3) 

Dram.  412.  Dramatic  Design   (3) 

Dram.  413.  Advanced  Stage  Lighting  (3) 

Dram.  421.  Advanced  Playwriting   (3) 

Dram.  431.  History  of  the  Theatre  (3) 

Dram.  441.  Educational  Dramatics    (Children's  Entertainment)     (3) 

Dram.  442S.     Educational  Dramatics   (3) 

Dram.  443S.     Educational  Dramatics   (Advanced  Marionettes)    (3) 

Dram.  451.  Directing   (3) 

Dram.  470.  Dramatics  in  the  Schools   (3) 

Dram.  480.  Radio  Drama  (3) 

Dram.  481.  Advanced  Radio  Drama   (3) 


ECONOMICS 

Professor  William  N.  Leonard,  A.M.,  Ph.D. 
Head  of  the  Department  of  Economics  and  Commerce 

Econ.  500.  Economics  Seminar    (3-6) 

Econ.  501.  Research  Methods  in  Economics   (3-6)  Professor  Waters 

Econ.  502.  Valuation  of  Public  Utilities    (3)  Professor  Cook 

Econ.  503.  Prices  and  Profits   (3)  Professor  Cochrane 

Econ.  504.  Problems  of  Corporation  Finance    (3)  Professor  Leffler 

Econ.  505.     Transportation  Seminar   (3)      Prerequisite:  Com.  15. 

Professor  Waters 

Econ.  507.  International  Economic  Relations    (3)  Professor  Hench 

Econ.  508.  Banking  Problems    (3)      Prerequisite:  Econ.  51.        Professor  McKinley 

Econ.  509.  Taxation  Problems    (3)  Professor  Stout 

Econ.  510.  Demand  Analysis  (3) 

Econ.  511.     Economic  Bases  for  Control  of  Industrial  Disputes    (3)      Prerequi- 
sites: Econ.  1  or  14;  15.  Professor  Myers 
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Econ.  512.     Wages   (3) 

Econ.  515.     Labor  Seminar    (3) 


Professor  Brown 
Professor  Reede 


Econ.  520.  Advanced  Economic  Statistics  (3)  Prerequisites:  6  credits  in  eco- 
nomics and  3  in  statistics.  Professor  Saylor 

Econ.  522.  Advanced  Economic  Theory  (3)  The  theory  of  price  and  the  alloca- 
tion of  scarce  resources  in  the  production  of  goods  and  services  demanded.  Pre- 
requisites: Econ.  2,  405.  Professor  Cochrane 

Econ.  523.  Advanced  Economic  Theory  (3)  The  theory  of  income  determina- 
tion (National  Income)  as  a  method  of  explaining  variations  in  "output  as  a 
whole."  Prerequisite:  Econ.  522.  Professor  Cochrane 


In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Econ.  400.  History  of  Economic  Thought   (3) 

Econ.  401.  Recent  Economic  Thought  (3) 

Econ.  405.  Intermediate  Economic  Theory   (3) 

Econ.  409.  Theory  of  International  Trade   (3) 

Econ.  410.  Economics  of  Consumption   (3) 

Econ.  411.  Economics  of  Labor  Relations   (3) 

Econ.  412.  Economics  of  Collective  Bargaining    (3) 

Econ.  414.  Economics  of  Labor  Legislation   (3) 

Econ.  415.  Social  Insurance   (3) 

Econ.  416.  Management  of  Labor  Relations   (3) 

Econ.  417.  International  Commercial  Policies   (3) 

Econ.  418.  Economics  of  Wages  and  Employment   (3) 

Econ.  419.  Case  Studies  in  Labor- Management  Relations 

Econ.  420.  Investments  (3) 

Econ.  421.  Central  and  International  Banks    (3) 

Econ.  422.  Investment  Banking  (3) 

Econ.  423.  Pennsylvania  Local  Finance   (3) 

Econ.  424.  Pennsylvania  State  Finance   (3) 

Econ.  425.  The  Money  Market  (3) 

Econ.  426.  Fiscal  Policy   (3) 

Econ.  430.  National  Planning   (3) 

Econ.  431.  Housing  and  Community  Development   (3) 

Econ.  433.  Foreign  Exchange   (3) 

Econ.  435.  Problems  of  Federal  Finance    (3) 

Econ.  450.  The  Business  Cycle   (3) 

Econ.  460.  Location  of  Economic  Enterprise    (3) 

Econ.  490.  Measurement  of  the  Economy   (3) 

Econ.  491.  Advanced  Business  Statistics   (3) 

Econ.  492.  Demographic  Statistics  (3) 

Econ.  499X.     Foreign  Study  in  Economics  (2-6) 


Professor  Senn 

Professor  Senn 

Professor  Leonard 

Professor  Reedy 

Professor  Keyes 

Professor  Myers 

Professor  Luchek 

Professor  Myers 

Professor  Reede 

Professor  Brown 

Professor  Reedy 

Professor  Brown 

(3)      Professor  Reede 

Professor  Malott 

Professor  McKinley 

Professor  Bradley 

Professor  Stout 

Professor  Stout 

Professor  McKinley 

Professor  Keyes 
Professor  Keyes 
Professor  Reedy 
Professor  Stout 
Professor  Leonard 
Professor  Mares 
Professor  Saylor 
Professor  Saylor 
Professor  Saylor 
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EDUCATION 

Professor  Charles  M.  Long,  M.A.,  D.Ed. 

Head  of  the  Department 

Ed.  501.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods  of 
educational  research;  criticism  of  studies  and  theses  in  education;  initiating  re- 
search projects;  summarizing  the  results  of  research.  Prerequisite:  Ed.  470  or 
Psy.  415. 

Ed.  502.  Techniques  in  Educational  and  Vocational  Guidance  (3)  Principles, 
techniques,  and  practical  experience  in  guidance  cases;  designed  as  preparation 
for  public  school  counselors  and  directors  of  guidance. 

Ed.  515.  Comparative  European  Education  (3)  Educational  policies  and  prac- 
tices in  school  systems  in  western  and  central  European  nations.  Prerequisite: 
Psy.  14.  Professor  Champlin 

Ed.  516.  Social  Foundations  of  the  Curriculum  (2-4)  Analysis  of  societal  needs 
as  a  basis  for  educational  programs;  contributions  of  public  education  to  social 
advancement.  Prerequisites:  Ed.  25,  Psy.  14.  Professor  McNerney 

Ed.  517.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories.  Prerequisite:  graduate  ma- 
turity. Professor  Champlin 

Ed.  522.  Production  of  Educational  Moving  Pictures  (1-3)  Nonlaboratory 
course  on  production  techniques  from  the  sponsor's  viewpoint;  script  writing; 
photography,  editing,  sound  recording.  Prerequisites:  Ed.  424,  487  (Unit  B)  .  Con- 
ference 1  hour,  alternate  weeks  by  appointment.  Professor  VanderMeer 

Ed.  523.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruction 
(1-3)  Organizing,  storing,  circulating,  and  maintaining  instructional  materials 
in  an  instructional  materials  library.  Prerequisites:  Ed.  424,  585.  Conference  1 
hour,  alternate  weeks  by  appointment.  Professor  VanderMeer 

Ed.  524.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3)  Ad- 
vanced detailed  analysis  of  mass  communication  media;  relationships  among  these 
and  educational  objectives,  individual  differences  in  learners,  and  ideas  to  be 
communicated.  Prerequisites:  Ed.  424,  585,  6  hours  of  educational  psychology. 

Professor  VanderMeer 

Ed.  525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science 
supporting  dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of 
modern  procedures;  understanding  of  learning;  substance  versus  plans.  Prerequi- 
site:  12  semester  hours  of  undergraduate  work  in  education.         Professor  Butler 

Ed.  527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4)  Study 
of  existing  curricula,  instructional  practices,  educational  programs;  experimenta- 
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tion  in  curriculum   building  and  materials  construction.   Prerequisites:   Ed.   426 
or  583,  Unit  P,  and  Ed.  427  and  teaching  experience. 

Ed.  529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analysis  of 
educational  needs  of  mentally  gifted;  curriculum  construction  and  curricular 
materials.  Prerequisites:  teaching  experience  and  Ed.  426  or  583,  Unit  P,  and  429. 

Ed.  532.  Suervision  of  Student  Teachers  (3)  A  course  in  supervision  for  master 
teachers,  department  heads,  and  college  teachers  with  supervisory  responsibilities 
in  teacher  education.  Prerequisite:  experience  in  teaching  and  18  credits  in  edu- 
cation, including  at  least  5  in  methods.  Professor  Taylor 

Ed.  534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9)  A 
laboratory  course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Prere- 
quisite: Ed.  432g  or  Psy.  550. 

Ed.  534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum  in 
special  classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite: 
Ed.  432g  or  534a. 

Ed.  535.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  significant 
researches  and  to  outline  procedures  and  materials  for  research;  reading  readi- 
ness, word  perception,  basic  reading  skills,  vocabulary  development.  Prerequisite: 
Ed.  432b  or  432c 

Ed.  536.  Reading  Clinic  Research  (1-15)  Prerequisites:  Ed.  432b;  or  Ed.  432c, 
432g. 

Ed.  540.  Problems  of  Elementary  Education  (2-3)  A  problems  seminar  for  ex- 
perienced educators.  Prerequisite:  12  credits  in  education  and  psychology,  in- 
cluding 6  credits  in  elementary  education.  Professor  Bixby 

Ed.  541.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3)  Con- 
ferences and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite:  6  credits  in  elemen- 
tary education  and  teaching  experience. 

Ed.  546.     Elementary  School  Principal  as  Supervisor    (2-3)  Professor  Bixby 

Ed.  548.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Principles 
underlying  curriculum  construction.  Primarily  for  elementary  education  majors. 
Prerequisite:  Ed.  31  or  teaching  experience.  Professor  Bixby 

Ed.  550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psychologi- 
cal, social,  and  economic  factors  influencing  secondary  education;  required  as 
basic  course  of  all  graduate  students  in  secondary  education.  Prerequisite:  Ed. 
450  or  secondary  school  teaching.  Professor  Butler 
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Ed.  551.     Seminar  in  Contemporary  Issues  in  Secondary  Education    (2-9) 

Unit  A.  The  Secondary  School  Curriculum  (2-3)  Principles  and  philosophy  of 
curriculum  construction.  Each  student  works  out  an  individual  problem  in  the 
secondary  school  curriculum.  Prerequisites:  12  credits  in  education  and  psychol- 
ogy, and  teaching  experience.  Professor  Moyer 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3)  An- 
alysis and  application  of  outstanding  studies  in  secondary  education;  integration 
of  results  of  educational  research  with  public  school  procedures.  Prerequisites: 
12  credits  in  education  and  psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3)  Prob- 
lems in  the  reorganization  of  secondary  education,  with  particular  reference  to 
philosophy,  organization,  and  teaching  problems  of  the  junior  high  school.  Pre- 
requisites:  12  credits  in  education  and  psychology,  and  teaching  experience. 

Ed.  556.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement  of 
instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  proced- 
ures; methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three 
years'  teaching  experience.  Professor  Wyland 

Ed.  561.  The  Community  College  and  Post-Secondary  School  Education  (2-3) 
The  philosophy,  organization,  and  character  of  school  programs  needed  to  meet 
the  educational  needs  of  individuals  who  desire  to  continue  their  education  on 
the  post-secondary  school  level.  Prerequisites:  Ed.  450,  480,  550;  Psy.  414  or  edu- 
cational experience.  Professor  Weaver 

Ed.  562.  The  Instructional  Program  in  Community  Colleges  and  Post-Second- 
ary Education  (2-3)  Course  offerings,  curricula,  instructional  materials  and 
procedures,  guidance,  extracurricular  activities,  student  personnel,  evaluation  of 
results,  and  faculty  qualifications.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  edu- 
cational experience.  Professor  Weaver 

Ed.  563.  The  Professional  Education  of  Teachers  (3)  Development  and  pres- 
ent status  of  teacher  education;  objectives  and  standards;  selection  and  guidance 
of  students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in 
advanced  courses  in  education  and  a  course  in  educational  psychology. 

Ed.  564.  Recent  Trends  in  Higher  Education  (2-3)  Factors  affecting  current 
college  enrollment,  organization,  administration,  support,  and  curricula,  with 
special  emphasis  on  general  education,  its  development,  aims,  and  forms. 

Ed.  565.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in 
teaching  at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evalua- 


Ed.  566.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student  per- 
sonnel services  in  higher  education;  organization  of  student  advisory  programs; 
use  of  personnel  data;  co-curricular  activities;   student  welfare. 
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Ed.  567.  Growth  and  Organization  of  Higher  Education  (2-3)  Growth  of 
higher  education;  influence  of  church,  state,  federal  government;  educational, 
social,  and  economic  factors  that  have  affected  curricula  and  organization  of  in- 
stitutions. Professor  Weaver 

Ed.  568.  Curricula  in  Higher  Education  (2-3)  Various  types  of  curricula  and 
philosophies  underlying  them;  ways  in  which  curricula  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement.  Professor  Weaver 

Ed.  569.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher  educa- 
tion. Prerequisite:  Ed.  567.  Professor  Weaver 

Ed.  574.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and  de- 
vices for  experimental  research  in  education  including  correlation  measures, 
curve  fitting,  and  the  analysis  of  variance.  Prerequisite:  12  credits  of  graduate 
work  in  education  including  Ed.  470  or  Psy.  415. 

Ed.  575.  Administration  and  Supervision  in  Business  Education  (3)  Work  of 
administrators,  supervisors,  and  others  responsible  for  improvement  of  instruction 
in  business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6 
credits  in  secondary  education.  Professor  Gemmell 

Ed.  576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of  re- 
search in  business  education;  opportunity  to  compile  annotated  bibliographies 
on  current  problems;  analysis  and  evaluation  of  significant  research. 

Professor  Gemmell 

Ed.  577.  Evaluation  of  Research  and  Empirical  Literature  in  Business  Educa- 
tion (3)  Application  of  evaluation  methods  to  current  literature  in  business 
education;  special  attention  to  research  studies.  Prerequisite:  Ed.  576. 

Professor  Gemmell 

Ed.  578.  Seminar  in  Business  Education  (3)  Intended  for  graduate  students  pre- 
paring theses  or  final  documents,  or  for  those  working  on  special  studies  in  busi- 
ness education.  Prerequisite:  Ed.  577.  Professor  Gemmell 

Ed.  580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision, 
methods  of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  im- 
proving instruction,  maintaining  teacher  morale,  stimulating  co-operative  work. 
Prerequisites:  Ed.  480,  6  credits  of  Ed.  583. 

Ed.  582.  Educational  Survey  Techniques  (2-3)  Methods  for  the  appraisal  of  an 
educational  program;  planning  for  expansion,  consolidation,  or  reduction  of 
educational  offerings.  Prerequisites:  Ed.  480  and  6  credits  of  Ed.  583. 

Ed.  583.     Problems  in   Administration  and  Supervision    (2-21)      Prerequisite:   Ed. 
480  or  teaching  or  administrative  or  supervisory  experience. 
Unit  A.     The  Educational  Plant   (2) 

Unit  B.     Public  Relations  for  School  Administrators   (2-3) 
Unit  C.     Public  School  Finance   (2-3) 
Unit  1.     Administration  of  Adult  Education  in  the  Public  Schools   (3) 
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Unit  M.     Legal  Aspects  of  School  Administration    (3) 

Unit  P.     The  Administration  of  Public  School  Education  for  Atypical  Children 

(2) 
Unit  Q.     Dynamic  Factors  in  School  Administration    (2) 
Unit  R.     Public  School  Business  Administration    (2-3) 

Ed.  585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  super- 
visors, teachers,  pupils,  laymen  in  curriculum  building  to  meet  pupil  and  com- 
munity needs. 

Ed.  586.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learn- 
ing; improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18 
credits  in  education  and  3  years'  teaching  experience. 

Ed.  587.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems  of 
schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organiza- 
tion of  extracurricular  and  guidance  programs.  Prerequisite:  teaching  experience. 

Professor  Wyland 

Ed.  589.  The  Elementary  School  Principal  as  Administrator  (2-3)  The  duties 
of  the  elementary  school  principal  in  organizing  and  administering  his  school. 
Prerequisite:  Ed.  442.  Professor  Bixby 

Ed.  590.  The  Philosophy  of  Education  (2-4)  Fundamental  principles;  scientific 
sanctions  of  progressive  instructional  practices  and  professional  experiences  as 
bases  for  formulation  of  the  educational  creed.  Prerequisite:  18  credits  in  edu- 
cation. Professor  Champlin 

Ed.  591.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current  educa- 
tional activities  in  Soviet  Russia  and  other  eastern  European  countries;  the 
Middle  East,  North  Africa,  and  the  Far  East. 

Ed.  592.  Education  in  the  Latin-American  Countries  (2-3)  Recent  educational 
progress  in  Central  and  South  America,  with  special  reference  to  Mexico,  Cuba, 
Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

Ed.  594.  Seminar  in  Education  (1-6)  Conferences  and  discussions  designed  to 
meet  the  need  for  special  study  of  particular  fields  in  education.  Prerequisite: 
requirements  for  graduation  in  education. 

Ed.  595.  Educational  Research  (1-15)  An  inductive  research  from  primary 
sources  expected  to  maintain  standards  sufficiently  high  to  warrant  publication 
of  the  findings.  Prerequisite:  at  least  6  hours  of  graduate  study  in  education,  in- 
cluding some  work  in  statistics. 

Ed.  597S.  Workshop  in  Current  Educational  Problems  (1-6)  For  administra- 
tors, supervisors,  experienced  elementary  and  secondary  teachers,  guidance  work- 
ers; administrative,  supervisory,  and  instructional  problems  involved  in  an  emerg- 
ing educational  program.  Prerequisite:  12  credits  of  graduate  work  in  education. 

Professor  Wyland 
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Ed.  599.     Thesis  (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ed.  412,  412X.     History  of  Modern  European  Education   (3)     Professor  Champlin 
Ed.  413,  41 3X.     History  of  Education  in  the  United  States   (2-3) 

Professor  Champlin 
Ed.  414.     History  of  Education  in  Pennylvania    (2-3)  Professor  Champlin 

Ed.  415S,  415X.     Modern  Tendencies  in  American  Education    (1-6) 
Ed.  416X.     Social  Education   (3) 

Ed.  421X.     Modern  Tendencies  in  Educational  Method  (2-3) 
Ed.  424,  424X.     Visual  and  Other  Sensory  Aids  for  Teachers    (1-3) 

Professor  VanderMeer 
Ed.  425S,  425X.     The  Scientific  Direction  of  Learning  Activities   (2-4) 
Ed.  426,  426X.     Education  of  Exceptional  Children    (2-3)  Professor  Neuber 

Ed.  427.     Education  of  the  Mentally  Retarded   (2-3)  Professor  Neuber 

Ed.  428,  428X.     Units  A,  B,  C.  Adult  Education:  Organization,  Types,  and  Meth- 
ods  (1-3)  Professor  Champlin 
Ed.  429,  429X.     Education  of  the  Mentally  Gifted  Child    (1-3) 

Professor  Neuber 
Ed.  430,  430X.     Visual  and  Other  Aids  in  Safety  Education    (3) 
Ed.  431,  43 IX.     Principles  and  Methods  of  Teaching  Safety  Education    (3) 
Ed.  432b,  432bX.     The  Elementary  School  Reading  Program    (2-3) 
Ed.  432c,  432cX.     Reading  Problems  in  the  Secondary  School    (2-3) 
Ed.  432d,   432dX.     Special    Problems    in    the    Teaching    of    Elementary    School 

English   (2-3) 
Ed.  432eX.     Choral  Speaking   (3) 

Ed.  432f,  432fX.     Teaching  Secondary  School  English    (2-3) 
Ed.  432g,  432gX.     Reading  Disabilities   (2-3) 
Ed.  432h,  432hX.     Techniques  in  Remedial  Reading   (2-6) 
Ed.  433e.     Advanced  Theory  of  Kindergarten   (3) 
Ed.  433f,  433fX.     Teaching  Children's  Literature   (2-3) 
Ed.  433h,  433hX.     Problems  of  Elementary  School  Arithmetic    (2-3) 

Professor  Neuber 
Ed.  433n,  433nX.     Teaching  Social  Studies  in  the  Elementary  Grades   (2-3) 

Professor  Taylor 
Ed.  433w,  433wX.     Teaching  Social  Studies  in  the  High  School    (2-3) 

Professor  VanderMeer 
Ed.  433y,  433yX.     Teaching  Mathematics  in  the  Secondary  School    (3) 
Ed.  435X.     Education  for  Citizenship    (2-3)  Professor  Champlin 

Ed.  438,  438X.     Teaching  Science  in  Secondary  Schools    (2-3)  Professor  Free 

Ed.  438e,  438eX.     Teaching  Science  in  the  Elementary  School    (1-3) 

Professor  Free 
Ed.  439,  439X.     Teaching  Traffic  Safety  and  Automobile  Operation    (1-3) 

Professor  Neyhart,  Mr.  Intone 
Ed.  441 X.     Psychology  of  Elementary  School  Subjects    (2-3)  Professor  Bixby 
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Ed.  442,  442X.     Elementary  Education    (2-3)  Professor  Bixby 

Ed.  446.     Diagnosis  of  Attainment   (3) 

Ed.  448X.     Organization  of  the  Elementary  School  Curriculum    (2-3) 

Professor  Bixby 
Ed.  449aS.     Teaching  of  Conservation  of  Natural  Resources  in  the  Elementary 

School   (3)  Professor  Free 

Ed.  449bS.     Teaching  of  Conservation  of  Natural  Resources  in  the  Secondary 

School   (3)  Professor  Free 

Ed.  450X.     Secondary  Education    (2-3)  Professor  Butler 

Ed.  45 IX.     Special  Problems  of  the  High  School  Teacher   (2-3) 
Ed.  453,  453X.     Educational  and  Vocational  Guidance    (2-3)        Professor  Wyland 
Ed.  454,  454X.     Extracurricular  Activities  in  the  Junior  and  Senior  High  School 

(2-3)  Professor  Moyer 

Ed.  456,  456X.     Principles  and  Problems  in  Business  Education    (1-3) 

Professor  Gemmell 
Ed.  459,  459X.     Improvement  of  Instruction  in  Business  Skill  Subjects   (1-3) 

Professor  Gemmell 
Ed.  460.     Curricula  in  Business  Education    (3)  Professor  Gemmell 

Ed.  461.     Improvement  of  Instruction  in  Basic  Business  Subjects    (3) 

Professor  Gemmell 
Ed.  462.     Teaching  Shorthand  and  Typewriting    (3)  Professor  Gemmell 

Ed.  463.     Bookkeeping  for  Teachers   (3)  Professor  Gemmell 

Ed.  466.     Teaching  of  Office  Practice    (3)  Professor  Gemmell 

Ed.  467.     Teaching  of  Shorthand   (2-3)  Professor  Gemmell 

Ed.  468.     Teaching  of  Typewriting   (2-3)  Professor  Gemmell 

*Ed.  470,  470X.     Educational  Measurements   (2-3) 
Ed.  474,  474X.     Teaching  of  Occupations   (2-3) 
Ed.  480,  480X.     Educational  Administration    (2-3) 
Ed.  482X.     Supervision  and  Improvement  of  Instruction    (2-3) 
Ed.  485X.     Curriculum  Construction   (2-3) 
Ed.  487,  487X.     Problems  in  Visual  and  Other  Sensory  Aids  in  Education    (1-12) 

Unit  A   (1-3)  ,  Unit  B   (1-2)  ,  Unit  C   (1-2)  ,  Unit  D   (1-2)  ,  Unit  E   (3) 

Professor  VanderMeer 
Ed.  490X.     Philosophy  of  Education    (3)  Professor  Champlin 

Ed.  491 X.     School  Law   (3) 

Ed.  493,  493X.     Character  Education  and  Guidance   (2-3)  Professor  Champlin 

Ed.  494.     Religious  Education   (2-3) 
Ed.  495S.     Family  Health  and  Human  Relations   (3-9) 
Ed.  497S,  497X.     Workshop  in  Selected  Studies  in  the  Field  of  Elementary  and 

Secondary  Education   (1-6)  Professor  Wyland  and  Staff 

Ed.  498,  498X.     Practicum  in  the  Education  of  Atypical  Children    (3-6)      Unit 

A   (3)  ,  Unit  B   (3)  ,  Unit  C   (3)  ,  Unit  D   (3)  ,  Unit  E    (3) 
Ed.  499,  499X.     Problems  of  Special  Education    (3)  Professor  Neuber 


*  No  credit  if  credit  has  been  received  for  Ed.  70. 
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ELECTRICAL   ENGINEERING 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department 

E.E.  520.  Seminar  (1)  Required  of  all  graduate  students  in  electrical  engineer- 
ing. Conferences,  reading,  and  presentation  of  technical  papers. 

E.E.  521a,b,c,d.  Alternating-Current  Theory  (2-12)  Special  problems  in  alter- 
nating-current theory  and  the  application  of  these  problems  to  alternating-cur- 
rent circuits  or  machinery  at  any  frequencies. 

E.E.  522.  Power  Generation  (3)  Problems  of  the  generating  station  in  the  elec- 
trical power  system  including  economic  and  technical  considerations  of  station 
location,  operation,  and  control;  selection  and  layout  of  equipment. 

Professor  Powell 

E.E.  523.  Transients  in  Linear  Systems  (3)  Transient  response  of  linear  electric 
circuits  and  electromechanical  systems  including  the  application  of  operational 
methods  of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite: 
E.E.  423.  Professor  Holt 

E.E.  524.  Engineering  Electronics  (3)  Special  problems  dealing  with  the  design 
and  application  of  electronic  devices  and  systems;  emphasis  upon  individual  proj- 
ects closely  related  to  other  phases  of  the  student's  graduate  program. 

Professor  Stavely 

E.E.  525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  under 
unbalanced  conditions  of  operation  including  the  effects  of  rotating  machines 
upon  the  distribution  and  transmission  system  performance;  characteristics  of 
phase  converters  and  single-phase  operation  of  polyphase  systems.  Prerequisite: 
E.E.  425.  Professor  Holt 

E.E.  526a,b.  Electric  Illumination  (3-6)  Problems  in  photometry;  methods  of 
evaluating  illumination  in  terms  of  safety  and  seeing  value;  development  of  im- 
proved methods  for  illumination  calculations. 

E.E.  527.  Electrical  Design  Engineering  (3)  Special  problems  in  the  design  of 
alternating  and  direct-current  apparatus. 

E.E.  528.  Servomechanisms  (3)  An  advanced  treatment  of  the  transient  and 
steady-state  behavior  of  closed-cycle  control  systems  with  special  attention  to 
stability  and  the  design  of  stabilizing  controllers.  Prerequisite:  E.E.  428. 

Professor  Tarpley 

E.E.  529a,b.  Precision  Measurements  (3-6)  Advanced  measurements  in  electricty 
and  magnetism,  usually  involving  the  development  of  laboratory  techniques  ap- 
plicable to  specific  research  problems;  development  of  special  measuring  devices. 

E.E.  530.     Audio  Frequency   Engineering    (3)      Electrical   systems   and   equipment 
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used  in  production,  recording,  amplification,  transmission,  and  measurement  of 
sound.  Prerequisite:  E.E.  11  or  13.  Professor  Hall 

E.E.  531a,b,c.  Radio  Frequency  Engineering  (3-9)  Radio  frequency  equipment, 
measurements,  and  systems;  amplifiers,  modulators,  demodulators,  transmitters, 
receivers,  transmission  lines,  antennae,  and  radiators.  Prerequisite:  E.E.  431. 

Professor  Hall 

E.E.  532.  Ultra-High-Frequency  Engineering  (4)  Theory  of  transmission  lines, 
wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prerequisite:  E.E. 
432.  Professor  Hall 

E.E.  533.  Automatic  Control  Systems  (2-3)  Automatic  control,  telemetering, 
and  recording  of  electrical,  mechanical,  thermal,  and  chemical  quantities.  Pre- 
requisite: E.E.  4.  Professor  Rice 

E.E.  535.  Engineering  Analysis  (3)  The  engineering  applications  of  complex 
variables,  conformal  mapping  methods  and  potential  plotting,  Laplace  transform 
methods  and  stability  criteria.  Prerequisite:  E.E.  435.  Professor  Davids 

E.E.  538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields,  using 
the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solutions  for 
antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite:  E.E.  438. 

Professor  Van  Meter 

E.E.  550.  Communication  Networks  (3)  Methods  of  filter  design  using  lattice 
networks;  the  effects  of  dissipation  on  the  characteristics  of  filter  networks; 
transient  response  of  networks  and  the  design  of  equalizers.  Prerequisite:  E.E.  450. 

Professor  Tarpley 

In  addition  to  these  courses,  the  folloiuing  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

E.E.  421a,b,c,d.     Electrical  Engineering  Problems  (2-12) 

E.E.  423.  Transient  Phenomena   (3)  Professor  Holt 

E.E.  424.  Engineering  Electronics    (3)  Professors  Smith  and  Shields 

E.E.  425.  Symmetrical  Components   (3)  Professor  Holt 

E.E.  428.  Servomechanisms   (3)  Professor  Tarpley 

E.E.  431.  Vacuum-Tube  Circuits   (3)  Professor  Van  Meter 

E.E.  432.  Ultra-High-Frequency  Techniques   (3)  Professor  Hall 

E.E.  434.  Industrial  Electronics   (3)  Professor  Stavely 

E.E.  435.  Engineering  Analysis   (3)  Professor  Tarpley 

E.E.  438.  Fundamentals  of  Electric  Waves   (3) 

E.E.  450.  Electrical  Network  Theory   (3)  Professor  Tarpley 

E.E.  460.  High- Volt  age  Engineering    (3)  Professor  Armington 
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ENGINEERING 

Consult  Dean  H.  P.  Hammond,  C.E.,  D.Eng.,  LL.D. 

The  following  course   may   be  taken  for  graduate  credit   under  the  restrictions  in 
force: 

Eng.  400.     Production  Engineering   (3) 


ENGINEERING   EXPERIMENT   STATION 

Professor  Maurice  Nelles,  A.M.,  Ph.D. 
Director 

Eng.  Exp.  Sta.  501.  Fuel  Injection  and  Combustion  in  Diesel  Engines  (2-6) 
Characteristics  and  efficiency  of  various  injection  systems.  Professor  Stanley 

Eng.  Exp.  Sta.  502.  Diesel  Engine  Research  (3-15  per  semester)  An  original  in- 
vestigation dealing  with  the  design,  construction,  operation,  or  application  of 
Diesel  engines.  Professor  Schweitzer 

Eng.  Exp.  Sta.  504.  Fuel  Spray  Laboratory  (3)  A  laboratory  study  of  fuel  in- 
jection for  the  Diesel  engine.  Professor  Stanley 

Eng.  Exp.  Sta.  505.  Transient  Elastic  Phenomena  (3)  Analysis,  by  graphical 
methods,  of  transient  phenomena  in  fluid  flow  in  Diesel  injection  pipes,  hydraulic 
conduits,  engine  intake,  and  exhaust  pipes.  Professor  Dejuhasz 

Eng.  Exp.  Sta.  506.  Research  in  Transient  Elastic  Phenomena  (3-15  per  semes- 
ter)     Laboratory  research  in  the  fields  described  under  Eng.  Exp.  Sta.  505. 

Professor  Dejuhasz 

Eng.  Exp.  Sta.  507.  Scavenging  of  Two-Stroke  Cycle  Engines  (3)  Design  of 
ports,  valves,  blowers,  intake  and  exhaust  manifolds  for  proper  scavenging  and 
charging  of  engines,  particularly  two-stroke  cycle  Diesel  engines;  experimental 
technique  in  evaluating  scavenging.  Prerequisite:  M.E.  107  or  413. 

Professor  Schweitzer 

Eng.  Exp.  Sta.  508.  Fuel  Feeding  Devices  for  Internal  Combustion  Engines  (3) 
Carburetors  and  injection  equipment  for  Otto  and  Diesel  engines  and  for  liquid- 
fuel  turbines,  including  the  required  control  devices.  Professor  Meyer 

In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Kng.  Exp.  Sta.  401.     Theory  of  Engineering  Instruments    (2-3) 

Professor  Dejuhasz 
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ENGINEERING  MECHANICS 

Professor  John  A.  Sauer,  M.S.,  Ph.D. 
Head  of  the  Department 

Mchs.  500.  Advancf.d  Mechanics  of  Materials  (3-6)  Strain  energy  methods; 
special  problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  founda- 
tions; thick-walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled 
pressure  vessels;  bending  of  thin  plates;  buckling  of  bars  and  plates.  Prerequisite: 
Mchs.  13.  Professors  Marin  and  Hardenbergh 

Mchs.  504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimen- 
sions; problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to 
machine  and  structural  design.  Prerequisite:  Mchs.  13.  Professor  Marin 

Mchs.  506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress 
determination  including  photoelasticity,  stress  coat  and  electric  strain  gauge  tech- 
niques; stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Pre- 
requisite: Mchs.  13.  Professor  Marin 

Mchs.  507.  Theory  of  Elasticity  and  Applications  (3-6)  General  equations  of 
stress  and  strain;  applications  to  beams,  curved  members,  rotating  discs,  thick 
cylinders,  torsion  members,  plates,  and  other  structural  and  machine  parts.  Pre- 
requisite: Mchs.  13.  Professor  Sauer 

Mchs.  508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of  slen- 
der and  short  members;  buckling  of  I-beams;  stability  of  thin-walled  construc- 
tions; thin-walled  cylinders  subjected  to  internal  pressures;  applications  to  struc- 
tural parts  including  aircraft  members.  Prerequisites:  Mchs.  12,  13. 

Mchs.  509.  Theory  of  Plates  and  Shells  (3)  Bending  of  circular  and  rectangu- 
lar plates;  buckling  of  plates;  plates  on  elastic  foundations;  deformation  of  shells 
without  bending;  applications  to  engineering  problems.   Prerequisite:    Mchs.   13. 

Mchs.  512.     History  of  Mechanics  of  Materials    (2)      Prerequisite:   Mchs.   13. 

Mchs.  513.     Thesis   (1-9) 

Mchs.  514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  literature 
and  special  problems  in  engineering  mechanics.  Professor  Roos 

Mchs.  515.  Research  in  Engineering  Mechanics  (1-15  per  semester)  Investiga- 
tion of  a  theoretical  or  experimental  project  in  engineering  mechanics. 

Mchs.  520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies; 
Newtonian  equations  in  moving  co-ordinate  systems;  LaGrange's  and  Hamilton's 
equations  of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
Mchs.  12,  Math.  84  or  431.  Professor  Sauer 

Mchs.  522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  systems; 
damping  phenomena;   forced  vibrations;   analogy  between  mechanical  and  elec- 
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trical  vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of  strings, 
beams,  membranes,  and  plates.  Prerequisites:  Mchs.  13,  Math.  84  or  431. 

Professors  Sauer  and  Vierck 

Mchs.  523.  Vibration  Problems  in  Engineering  (3)  Application  of  vibration 
theory  to  problems  of  suspension;  vibration  isolation  in  machines,  ships,  and 
automobiles;  torsional  oscillation  of  crankshafts;  vibrations  of  bridges,  turbine 
blades,  propeller  blades;  self-induced  vibrations;  nonlinear  vibrational  systems 
and  applications.  Prerequisite:  Mchs.  522. 

Mchs.  530.  Mechanical  Properties  of  Materials  and  Design  (3)  True  stress- 
strain  relations  in  tension;  plastic  stress-strain  equations  for  combined  stresses; 
theories  of  failure  for  static  and  fatigue  stresses;  impact  loads;  creep  of  metals; 
applications  to  structural  and  machine  design.  Prerequisite:  Mchs.  14. 

Professor  Marin 

Mchs.  531.  Theory  of  Plasticity  and  Applications  (3)  Theory  of  plasticity  in- 
cluding plastic  torsion  and  bending  of  bars;  thick-walled  cylinders  and  rotating 
discs;  buckling  of  bars  and  residual  stresses;  mechanics  of  creep.  Prerequisite: 
Mchs.  504  or  507.  Professor  Marin 

Mchs.  533.  Determination  of  Mechanical  Properties  (3)  Experiments  in 
fatigue,  creep,  impact,  and  combined  stresses;  true  stress-strain  diagrams. 

Professor  Roos 

Mchs.  540.  Mechanics  of  Continua  (3)  A  unified  mathematical  treatmenc  of 
the  elements  of  fluid  mechanics  and  of  the  elasticity  and  plasticity  of  solids. 
Prerequisite:  Math.  84  or  431.  Professor  Lessen 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Mchs.  400.     Advanced  Strength  of  Materials   (3) 

Professors  Marin  and  Hardenbergh 
Mchs.  401,  401X.     Elements  of  Vibrations   (3)  Professors  Vierck  and  Sauer 

Mchs.  402.     Applied  and  Experimental  Stress  Analysis   (3)  Professor  Marin 

Mchs.  403.     Mechanical  Properties  of  Materials  and  Design    (3) 

Professor  Marin 
Mchs.  404.     Research  in  Engineering  Mechanics    (1-6) 


ENGLISH 

Professor  Theodore  J.  Gates,  M.A. 

Head  of  the  Department  of  English  Composition 

Professor  Brice  Harris,  M.A.,  Ph.D. 
Head  of  the  Department  of  English  Literature 

Engl.  501.     Materials  and  Methods  of  Research    (3)      The  bibliography  of  liter- 
ary history  and  criticism;  methods  of  editing  and  annotating  texts;  the  form  and 
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materials  of  dissertations.   Required   of   all   graduate   students   with   an   English 
major.  Professor  Ridenour 

Engl.  502.  Ancient  and  Medieval  Rhetoric  and  Poetic  (3)  Rhetorical  and 
poetic  doctrine  of  ancient  and  medieval  times.  Professor  Krauss 

Engl.  507.  Research  Problems  in  English  (1-6)  The  methods  of  research  in 
English,  the  problems  of  bibliography,  and  the  method  of  evaluating  sources 
and  materials. 

Engl.  508.  Beowulf  (3)  A  reading  of  the  text  and  a  study  of  the  prominent 
literary  problems  and  relationships.  Prerequisite:  Engl.  Lit.  31.        Professor  Mead 

Engl.  509.     Nondramatic  Writers  of  the  Elizabethan  Period:  the  Prose  Writers 

(3)  Professor  Mead 

Engl.  510.     Nondramatic  Writers  of  the  Elizabethan  Period:  the  Poets   (3) 

Professor  Locklin 

Engl.  511.     Elizabethan  Drama   (3)  Professor  Harris 

Engl.  514.     Shakespeare    (3)      Special  problems  in  the  works  of  Shakespeare. 

Professor  Bowman 

Engl.  515.     The  Age  of  Swift   (3)      Special  studies  varying  from  year  to  year. 

Professor  Harris 

Engl.  516.     The  Age  of  Johnson    (3)      The  work  of  Johnson  and  his  circle. 

Professor  Mead 

Engl.  517.     Byron,  Shelley,  and  Keats    (3)  Professor  Ridenour 

Engl.  518.  Pre-Romantic  Writers  (3)  Development  of  Romantic  ideas  in  the 
18th  century.  Professor  Ridenour 

Engl.  519.     Wordsworth,  Coleridge,  Southey,  and  Scott   (3)     Professor  Ridenour 

Engl.  531.  Old  English  (3)  Old  English  language  and  literature  with  lectures 
on  Old  English  and  Germanic  philology.  Professor  Mead 

Engl.  532.  Middle  English  (3)  Middle  English  language  and  literature  with 
lectures  on  the  development  of  Old  English  through  Middle  English  to  modern 
times.  Professor  Mead 

Engl.  533.  Literary  Criticism  (3)  An  historical  survey  of  the  principles  of 
literary  criticism. 

Engl.  534.  Historical  English  Grammar  (3)  The  evolution  of  the  grammatical 
system  of  English.  Professor  Peck 

Engl.  535.  Renaissance  and  Modern  Rhetoric  (3)  The  rhetorical  and  poetic 
doctrine  of  Renaissance  and  modern  times.  Professor  Rubin 
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Engl.  540.  Chaucer  (3)  Analysis  of  Chaucer's  poetry  in  the  light  of  its  back- 
ground, sources,  and  subsequent  influences.  Professor  Mead 

Engl.  542.  Prose  Style  (3)  The  development  of  English  prose  style  from  the 
Elizabethan  age  to  Dryden.  Professor  Major 

Engl.  543.  Cavalier  and  Anglican  (3)  The  poetry  and  prose  of  the  middle 
years  of  the  17th  century  from  the  death  of  Shakespeare  to  1660. 

Professor  Mead 

Engl.  544.  Restoration  Literature  (3)  Selected  studies  in  the  writers  in  England 
between  1650  and  1700.  Professor  Harris 

Engl.  545.  Poets  of  the  Victorian  Period,  Exclusive  of  Tennyson  and  Brown- 
ing  (3)  Professor  Long 

Engl.  546.     Tennyson  and  Browning    (3)  Professor  Long 

Engl.  547.     Prose  Writers  of  the  Victorian  Period   (3)  Professor  Long 

Engl.  550.     Selected  Studies  in  the  British  Novel  to  1840   (3) 

Professor  Bowman 

Engl.  551.     Selected  Studies  in  the  British  Novel  from  1840  to  the  Present   (3) 

Professor  Sutherland 

Engl.  553.  Modern  Prose  Style  (3)  English  prose  style  from  1700  to  the  present. 
A  continuation  of  Engl.  542.  Professor  Major 

Engl.  554.  Rhetorical  Techniques  (3)  Studies  in  the  techniques  of  special  types 
of  writing,  such  as  humor,  satire,  and  propaganda.  Prerequisites:  12  credits  in 
English  or  American  literature  and  12  credits  in  English  composition. 

Professor  Graves 

Engl.  562.     History  of  the  American  Novel    (3)  Professor  Werner 

Engl.  563.  American  Essays  (3)  Lectures  and  reports  on  a  special  group  of 
essayists.  Professor  Werner 

Engl.  565.     The  American  Short  Story    (3)  Professor  Werner 

Engl.  566.     History  of  American  Poetry    (3)  Professor  Werner 

Engl.  567.  Anglo-American  Folk  Song  (3)  Oral  tradition  of  melodies  and  texts; 
types,  regions,  theories.  Professor  Bayard 

Engl.  580.     Pre-Shakespearean  Drama    (3)  Professor  Harris 

Engl.  599.     Thesis   (1-15  per  semester) 


ENTOMOLOGY 


Hi 


ENGLISH    COMPOSITION 

Professor  Theodore  J.  Gates,  M.A. 
Head  of  the  Department 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in 
force: 

Engl.  Comp.  404.     Public  Opinion  and  Written  Persuasion    (3)      Professor  Graves 

Engl.  Comp.  410a,b,cS.     Survey  of  English  Composition    (1-3) 

Engl.  Comp.  411a,b,cS.     Spoken  and  Written  English    (1-3) 

Engl.  Comp.  418.     The  Writing  of  Literary  Criticism   (3)  Professor  Rubin 


ENGLISH    LITERATURE 

Professor  Brice  Harris,  M.A.,  Ph.D. 

Head  of  the  Department 

The  following  courses  may  be  taken  for  graduate  credit  under  the  restrictions  in 
force: 

Engl.  Lit.  400.     Teachers'  Course  in  Literature    (3)  Professor  Merrill 

Engl.  Lit.  401.     Main  Currents  in  American  Literature    (3)       Professor  Merrill 
Engl.  Lit.  423.     Forms  and  Movements  of  British  Literature    (3) 

Professor  Ridenour 
Engl.  Lit.  439a,b,cS.     Our  Contemporaries   (3) 
Engl.  Lit.  440a,b,cS.     Masters  of  Literature   (1-3) 
Engl.  Lit.  441a,b,cS.     Masters  of  English  Literature   (1-3) 
Engl.  Lit.  460.     Literary  Biography   (3) 
Engl.  Lit.  464.     Spenser   (3) 
Engl.  Lit.  466.     Milton    (3) 

Engl.  Lit.  475a,b,cS.     World  Literature  in  English    (3-9) 
Engl.  Lit.  484.     American  Drama   (3) 
Engl.  Lit.  485.     Scandinavian  Drama   (3) 
Engl.  Lit.  486.     Later  British  and  Irish  Dramatists    (3) 
Engl.  Lit.  487.     Modern  Continental  Drama    (3) 
Encl.  Lit.  489a,b,cS.     Composite  Course  in  Drama    (3-9) 
Engl.  Lit.  489dS.     Contemporary  Drama   (3) 


Professor  Merrill 

Professor  Locklin 

Professor  Harris 

Professor  Cloetingh 
Professor  Cloetingh 
Professor  Cloetingh 
Professor  Cloetingh 


ENTOMOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 
Head  of  the  Department  of  Zoology  and  Entomology 


Ent.  505.     Advanced  Morphology  of  Insects    (3)      Advanced  work  in   either  the 
external  or  internal  morphology  of  insects.  Prerequisites:  Ent.  403,  405. 
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Ent.  506.  Immature  Insects  (2)  The  morphology  and  taxonomy  of  the  imma- 
ture stages  of  insects.  Prerequisites:  Ent.  403,  405.  Professor  Frost 

Ent.  508.  The  Biological  Control  of  Insects  (2)  The  artificial  use  of  bacteria, 
fungous  diseases,  and  animals  in  the  control  of  injurious  insects;  methods  and 
equipment  for  rearing  parasites  and  predators  on  a  large  scale.  Prerequisites:  Ent. 

6,  8,  407.  Professor  Frost 

Ent.  509.  Entomological  Technique  (2)  For  advanced  students  dealing  with 
special  methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  im- 
mature stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Pre- 
requisite: Ent.  6.  Professor  Frost 

Ent.  513.  Entomological  Research  (1-15  per  semester)  Prerequisites:  Ent.  405, 
407. 

Ent.  514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy  of 
the  various  orders  of  insects  selected  to  meet  the  needs  of  the  individual  student. 
Prerequisites:  Ent.  403,  405. 

Ent.  528.  Insect  Physiology  (3)  The  normal  functions  of  the  insect  body.  Pre- 
requisites: Ent.  405,  Zool.  41.  Professor  Dills 

Ent.  534.  Insect  Embryology  (2)  The  origin  and  development  of  the  tissues  and 
organs  of  insects.  Prerequisites:  Ent.  403,  405.  Professor  Newman 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ent.  401.  Medical  and  Veterinary  Entomology   (3)  Professor  Frings 

Ent.  403.  Systematic  Entomology   (3) 

Ent.  405.  Insect  Morphology   (3) 

Ent.  407.  Insect  Ecology   (3)  Professor  Frost 

Ent.  413.  Entomology  Seminar   (1  per  semester)  Professor  Frost 

Ent.  429.  Principles  of  Insect  Control   (2)  Professor  Frost 

Ent.  430.  Insect  Histology   (2) 

Ent.  431.  Entomological  Problems   (1-6) 


FAMILY   ECONOMICS   AND    HOME   MANAGEMENT 

Professor  Delpha  E.  Wiesendanger,  M.S. 
Acting  Head  of  the  Department  of  Home  Management,  Housing,  and  Art 

H.  Mgmt.  500.     Research  in  Family  Economics  or  Home  Management    (1-6  per 
semester) 

H.  Mgmt.  501.     Thesis   (1-15) 
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H.  Mgmt.  515,  515X.  Consumer  Problems  (2-3)  Methods  of  securing,  evaluating, 
and  presenting  data  concerning  household  commodities.  For  home  economics 
teachers  in  high  schools,  colleges,  and  adult  classes.  Prerequisites:  Fd.  Ntr.  212, 
H.  Mgmt.  442.  Professor  Honey 

H.  Mgmt.  524.  Economic  Problems  of  the  Household  (3)  Economic  problems  of 
the  present-day  family;  special  emphasis  on  factors  in  household  production,  use 
of  money  income,  and  standards  of  living.  Prerequisites:  H.  Mgmt.  439,  Econ.  14. 

Professor  Honey 

H.  Mgmt.  528.  Home  Management  Supervision  (2-3)  Evaluation  of  objectives 
and  techniques  in  the  organization,  supervision,  and  teaching  of  the  home  man- 
agement house  experience.  Prerequisite:  H.  Mgmt.  439. 

H.  Mgmt.  543.  Home  Management  in  Relation  to  Family  Living  (3)  Includes 
work  with  families  in  solution  of  their  management  problems.  Prerequisites:  Fd. 
Ntr.  212,  H.  Mgmt.  439.  Professor  Wiesendanger 

H.  Mgmt.  544.  Special  Problems  in  House  Management  (3)  Specific  manage- 
ment problems,  such  as  social,  financial,  and  material,  including  the  development 
of  college  level  teaching  aids.  Prerequisite:  6  credits  of  home  management  or 
family  economics  courses  in  home  economics.  Professor  Wiesendanger 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

H.  Mgmt.  439,  439X.     Home  Management   (2)  Professor  Starr 

H.  Mgmt.  442.     Resident  Experience  in  Home  Management  (3)      Room  and  board 

will  be  charged  at  regular  rates.  Professor  Starr 

H.  Mgmt.  445.     Home  Management  Experience   (3)  Professor  Starr 
H.  Mgmt.  477.     Family  Management   (3) 


FOODS,   NUTRITION,  AND   HEALTH 

Professor  Mary  L.  Dodds,  M.S.,  Ph.D. 

Acting  Head  of  the  Department 

Fd.  Ntr.  500.     Research  in  Foods  and  Nutrition    (1-6  per  semester) 

Fd.  Ntr.  501.     Thesis   (1-15) 

Fd.  Ntr.  520.     Readings  in  Foods    (3)      Readings  and  discussion  of  selected  food 
problems. 

Fd.  Ntr.  521.     Seminar  in  Foods   (1-6)      Discussion  and  reports  on  current  research 
in  the  foods  field.  Prerequisite  or  concurrent:  Fd.  Ntr.  520. 
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Fd.  Ntr.  522.  Individual  Food  Problems  (2-6)  Intensive  study  of  specific  prob- 
lems in  food  preparation.  Prerequisite:  Fd.  Ntr.  420. 

Fd.  Ntr.  523.  Economic  and  Nutritional  Phases  of  Menu  Planning  (2-4)  Food 
expenditures  in  relation  to  nutritional  value  and  income.  Prerequisites:  Fd.  Ntr. 
450,  Econ.  14. 

Fd.  Ntr.  550.  Readings  in  Nutrition  (3)  Readings  and  reports  of  selected  topics 
in  nutrition.  Prerequisite:  Fd.  Ntr.  450. 

Fd.  Ntr.  551.  Nutrition  Seminar  (3-6)  Selected  topics  and  recent  advances  in 
nutrition.  Prerequisite:  Fd.  Ntr.  450. 

Fd.  Ntr.  552.  Diet  in  Diseases  (3)  Reports  and  discussions  of  the  problems  of 
adaptation  of  diet  to  disorders  of  nutrition.  Prerequisites:  Fd.  Ntr.  450. 

Fd.  Ntr.  553.  Nutrition  of  Children  (3)  The  nutritional  needs  of  the  normal 
child  during  prenatal  life,  infancy,  and  childhood.  Prerequisites:  Agr.  Biochem. 
35,  Fd.  Ntr.  450. 

Fd.  Ntr.  554.  Techniques  in  Human  Nutrition  Research  (3)  The  more  usual 
techniques  employed  by  the  research  worker  in  human  nutrition,  accompanied  by 
directed  experience  in  their  use  and  interpretation.  Prerequisite  or  concurrent: 
Fd.  Ntr.  551. 

Fd.  Ntr.  555.  Field  Work  in  Nutrition  (2-4)  Field  problems  planned  to  meet 
needs  of  individual  students.  Prerequisite:  Fd.  Ntr.  450.  Hours  and  problems  to 
be  arranged. 

Fd.  Ntr.  556.  The  Survey  Method  in  Foods  and  Nutrition  (2)  A  study  of  sur- 
vey technique  as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status. 

Professor  Dodds 

Fd.  Ntr.  557.  Interrelationships  of  Nutrients  (2)  Interrelationship  of  nutrients 
in  metabolic  processes,  their  significance  as  applied  to  nutrition  and  in  terms  of 
the  contribution  of  food  stuffs.  Prerequisites:  Fd.  Ntr.  450,  Agr.  Biochem.  437. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fd.  Ntr.  420.  Experimental  Cookery   (1-6)                                           Professor  Olson 

Fd.  Ntr.  421.  Advanced  Foods   (3)                                                     Professor  Levcowich 

Fd.  Ntr.  425.  Food  Preservation   (1-2) 

Fd.  Ntr.  426.  Recent  Developments  in  Foods   (3) 

Fd.  Ntr.  450.  Nutrition    (4)                                                 Professors  Padgett  and  Pike 

Fd.  Ntr.  451.  Family  Nutrition    (3)                                                      Professor  Padgett 

Fd.  Ntr.  452.  Elements  of  Diet  in  Disease   (3)                                      Professor  Pike 

Fd.  Ntr.  453.  Diet  Therapy   (3)                                                            Professor  Padgett 

Fd.  Ntr.  455.  Teaching  Nutrition  to  Boys  ai,d  Girls   (3) 

Fd.  Ntr.  491,  491v.     Teaching  Home  Nursing   (1) 
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FORESTRY 

Professor  Victor  A.  Beede,  M.F. 
Head   of  the  Department 

For.  500.  National  and  State  Administration  (3-5)  Comparison  of  the  policy 
and  administration  of  the  national  forests  with  the  forests  of  other  countries  and 
of  the  different  states.  Professor  Beede 

For.  502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  characteris- 
tics of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose. 
Pulping  quality,   fiber  measurements.  Professor   White 

For.  504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of  methods 
employed   in   conducting   forestry   research.  Professor   Bramble 

For.  508.  Forest  Ecology  (2-4)  The  organization,  development,  and  classifica- 
tion of  forest   communities.  Professor  Bramble 

For.  509.  Covert  Management  (2)  Management  of  forest  associations  for  main- 
tenance and  development  of  wildlife.  Prerequisite:  For.  508.       Professor  Bramble 

For.  510.  Seminar  (1-2  per  semester)  Current  problems  of  forest  research  pre- 
sented as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for  each 
semester's  work.  Professor  Bramble 

For.  530.  Research  in  Wood  Utilization  (3-6  per  semester)  Research  in  some 
phase  of  wood  utilization  or  forest  products.  Prerequisite:  For.  431. 

Professor  Norton 

For.  531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester) 
Wood  as  a  construction  material;  testing  techniques  for  structural  timbers  and 
wood  assemblies;  use  of  laminated  wood,  ring  connectors,  and  other  types  of 
special  construction.  Prerequisite:   For.  404.  Professor  Norton 

For.  532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  the 
fabrication  and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood- 
to-metal  bonding.   Prerequisite:    For.  405.  Professor  Norton 

For.  535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced 
study  and  problems  in  preservative,  seasoning,  and  other  special  treatments  for 
wood  and  wood  products.  Prerequisite:    For.  435.  Professor  Norton 

For.  550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen  field. 
Prerequisite:   For.  450.  Professor  Meyer 

For.  560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and 
research  in  some  chosen  field.  Prerequisite:  For.  466.  Professor  Meyer 

For.  575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester)  Sur- 
vey of  situations  in  forestry  Avhere  business  problems  and  particular  circumstances 
of  production,  value,  and  costs  are  currently  significant.  Prerequisite:  For.  70. 

Professor  Humphrey 
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For.  590.  The  Lumber  Industry  (2-4)  The  relation  of  the  lumber  industry  to 
national  economy  and  world  trade;  lumberman's  associations;  lumber  accounts. 
Prerequisite:  For.  430. 

For.  591.  Problems  in  Lumbering  (2-6)  Research  in  some  chosen  phase  of  lum- 
bering. Prerequisite  or  concurrent:   For.  590. 

In  addition  to  these  courses,  the  follozving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


For.  400.  Advanced  Silviculture   (2) 

For.  402.  Forest  Research   (2) 

For.  404.  Mechanical  Properties  of  Wood    (3) 

For.  405.  Veneer  and  Plywood    (3) 

For.  406.  Forestry  Literature    (1) 

For.  417.  National  and  State  Forest  Practice    (2) 

For.  421.  Regional  Silviculture    (4) 

For.  427.  Forest  Uses  (3) 

For.  430.  Forest  Products  and  Industries    (3) 

For.  431.  Advanced  Utilization    (2-4) 

For.  435.  Seasoning  and  Preservation    (3) 

For.  445.  Improvements    (3) 

For.  446.  Forest  Park  Administration    (3) 

For.  450.  Advanced  Mensuration    (2) 

For.  451.  Statistics  in  Forestry  and  Wood  Utilization    (3) 

For.  455.  Aerial  Photogrammetry  in  Forest  Management 

For.  462.  Advanced  Wood  Technology    (2) 

For.  466.  Forest  Management  and  Management  Plans   (4) 

For.  468.  Silvicultural  Research   (2-4) 

For.  469.  Problems  in  Forest  Management    (3) 

For.  475.  Problems  in  Forest  Economics  and  Finance   (3) 

For.  480.  Policy  and  Administration    (3) 

For.  491.  Lumbering    (3) 

For.  492.  Lumber  Distribution    (3) 

For.  494.  Logging   (3) 

For.  495.  Millinc    (3) 

For.  497.  Small  Sawmills    (3) 


Professor  Bramble 

Professor  Bramble 

Professor  Norton 

Professor  Norton 

Professor  White 

Professor  Beede 

Professor  Cope 

Professor  Bramble 

Professor  Norton 

Professor  Norton 

Professor  Norton 


Professor  Meyer 
Professor  Meyer 


(2) 


Professor  White 
Professor  Meyer 
Professor  Bramble 
Professor  Meyer 
Professor  Humphrey 
Professor  Beede 


FRENCH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 


ACADEMIC   YEAR 
Fr.  544.     Neoclassicism  in  the  Romance  Literatures    (3)      The   nature  and  de- 
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velopment  of  the   Neoclassic   movement   in   Italy,   France,   Spain,   and   Portugal. 
Prerequisite:  Fr.  40. 

Fr.  545.  Romanticism  in  the  Romance  Literatures  (3)  The  nature  and  develop- 
ment of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal. 

Fr.  546.  Medieval  Romance  Literatures  (3)  The  nature  and  development  of 
medieval  literature  and  thought,  with  particular  reference  to  Italy,  France,  Spain, 
and  Portugal. 

Fr.  547.     Realism,  with   Particular   Reference  to   Romance  Literatures    (3) 

Fr.  548.    20th  Century  Romance  Literature  as  a  Political  Force    (3) 

Fr.  551.  Romance  Philology  (3)  Historical  development  of  the  Romance  lan- 
guages. 

Fr.  552.  Old  and  Middle  French  Readings  and  Literature  (3)  Familiarizes  the 
student  with  Old  and  Middle  French  texts  from  the  earliest  monument  to  Villon. 
Prerequisite:  Fr.  551. 

Fr.  553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance 
from  1498  to  1548. 

Fr.  554.  The  Renaissance  in  the  Romance  Literatures  (3)  Themes  and  forms 
of  literature  in  the  humanistic  period. 

Fr.  557.  French  Romantic  Poetry    (3) 

Fr.  562.  French  Thinkers  of  the  18th  Century    (3) 

Fr.  564.  French  Romanticism    (3)      The  French  Romantic  Movement  after  1830. 

Fr.  570.  Voltaire  and  Rousseau    (3) 

Fr.  571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

Fr.  572.     Seminar  in  French  Literature    (3)      Continuation  of  Fr.  571. 

Fr.  580.     Proust  and  Gide    (3) 

Fr.  599.     Dissertation    (1-15) 

In  addition  to  these  courses,  the  folloiuing  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fr.  400.  French  Literature  of  the  16th  Century    (3) 

Fr.  401.  French  Theater  of  the  Classical  Period    (3) 

Fr.  403.  French  Dramatic  Literature  of  the  18th  Century    (3) 

Fr.  405.  French  Literature  of  the  19th  Century    (3) 

Fr.  406.  French  Literature  of  the  19th  Century   (3) 

Fr.  407.  French  Novel  of  the   19th  Century    (3) 
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Fr.  410.  French  Poetry  of  the  19th  Century    (3) 

Fr.  411.  French  Literature  of  the  20th  Century   (3) 

Fr.  413,  413X.     Contemporary  French  Drama  (3) 

Fr.  415.  French  Novel  of  the   18th  Century    (3) 

Fr.  421.  The  Teaching  of  Romance  Languages    (3) 

Fr.  471.  Problems  in  French  Literature   (3-6) 

Fr.  490.  Advanced  Composition  and  Conversation    (3) 

Fr.  496.  Literary  Criticism  in  France,  Italy,  and  Spain    (3) 


MAIN   SUMMER   SESSION 

Fr.  505S.  The  Great  Writers  of  France    (2) 

Fr.  507S.  La  Fontaine  and  His  Time   (2) 

Fr.  528S.  French  Lyric  Poetry  of  the  19th  Century    (2) 

Fr.  53 IS.  French  Novelists  of  the  Romantic  School   (2) 

Fr.  538S.  The  Romantic  Poets    (2) 

Fr.  540S.  Contemporary  French  Drama    (2) 

Fr.  541S.  Modern  French  Drama    (2) 

Fr.  542S.  The  French  Short  Story  of  the  19th  Century    (2) 

Fr.  555S.  Victor  Hugo  and  His  Time   (2) 

Fr.  556S.  Charles  Baudelaire    (2) 

Fr.  557S.  French  Romantic  Poetry    (2) 

Fr.  559S.  France  Between  Two  Wars    (2) 

Fr.  560S.  Moliere  and  the  Classical  Comedy    (2) 

Fr.  565S.  French  Literature  of  the   19th  Century    (2) 

Fr.  566S.  Classical  French  Literature    (2) 

Fr.  567S,  The  French  Novel  from  1870  to  1914    (2) 

Fr.  568S.  The  Contemporary  Novel    (2) 

Fr.  570S.  Voltaire  and  Rousseau   (2) 

Fr.  575S.  Advanced  Phonetics    (2) 

Fr.  576S.  Composition  and  Stylistics   (2) 

Fr.  577S.  Advanced  Composition  and  Stylistics    (3-6) 

Fr.  579S.  Research  Laboratory  in  Phonetics    (1) 

Fr.  587S.  French  Novelists  of  the  18th  Century    (2) 

Fr.  588S.  French  Poetry:  from  Baudelaire  to  the  Symbolists    (2) 

Fr.  591S.  French  in  the  Secondary  Schools    (3) 

Fr.  592S.  French  and  Spanish  in  the  Secondary  Schools    (3) 

Fr.  599S.  Dissertation    (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fr.  409S.  Advanced  Course  in  Pronunciation  and  Conversation    (2) 

Fr.  469S.  French  Civilization  of  the  19th  Century    (2) 

Fr.  493S.  Elementary  Phonetics    (2) 

Fr.  495S.  Advanced  Composition   and  Syntax    (3) 

Fr.  498S.  Intermediate  Phonetics    (2) 
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FUEL  TECHNOLOGY 

Professor  C.  C.  Wright,  Ph.D. 
Chief  of  the  Division 

Fuel  T.  501.  Coal  Petrography  (2)  The  microscopic  examination  of  coals  for 
the  determination  of  coal  type  and  vegetable  origin.  Prerequisite  or  concurrent: 
Fuel  T.  503.  Professor  Kinney 

Fuel  T.  502.  Research  Data  (3)  Methods  of  obtaining  and  interpreting  research 
data;  designed  for  the  graduate  student  beginning  laboratory  research.  Prerequi- 
site: Math.  30.  Professor  Nielsen 

Fuel  T.  503.  Chemical  Constitution  and  Scientific  Classification  of  Coal  (3-6) 
The  chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalification  pro- 
cess; constitution  of  coal  as  deduced  by  chemical  methods;  scientific  classification 
of  coals.  Prerequisite:   Chem.  31.  Professor  Kinney 

Fuel  T.  504.  Fuel  Technology  Research  (1-15  per  semester)  Original  research 
on  preparation,  carbonization,  processing,  utilization,  or  constitution  of  fuels.  Re- 
sults of  the  investigation  may  be  used  as  the  thesis.  Prerequisites:  Fuel  T.  502, 
503.  Professor  Wright  and  Staff 

Fuel  T.  505.  Physicochemical  Properties  of  Coal,  Mineral  Matter,  and  Ash 
(3)  Physical,  physicochemical,  and  use  properties;  their  significance  and  ap- 
plications. Prerequisite:  Chem.  41. 

Fuel  T.  506.  Advanced  Combustion  (3)  Advanced  combustion  and  heat  balance 
calculations,  ignition  and  flame  characteristics  of  fuels;  furnace  atmospheres; 
selection  of  fuels  with  reference  to  use  and  equipment.  Prerequisite:   Chem.  41. 

Professor  Wright 

Fuel  T.  507.  Advanced  Thermal  Processing  (3)  Pyrolysis,  coal  carbonization, 
coke  manufacture  and  uses;  action  of  heat  on  coals  and  fuels;  technical  and 
economic  factors.  Prerequisites:   Chem.  35,  41,  or  Min.  Prep.  410. 

Fuel  T.  508.  Synthesis  of  Liquid  Fuels  (3)  Chemical  nature  of  liquid  hydro- 
carbons; preparation  of  hydrogen  and  synthesis  gas;  theoretical  and  practical  as- 
pects of  synthetic  liquid  fuel  processes.  Prerequisites:  Chem.  31,  Fuel  T.  402. 

Fuel  T.  509.  Technology  of  Tars  (3)  Formation,  constitution,  physical  and 
chemical  properties  of  coal,  oil-gas  and  water-gas  tar;  processing  and  utilization. 
Prerequisite:   Chem.  31.  Professor  Polansky 

Fuel  T.  510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems  in 
fuel  technology.  Prerequisite:  Fuel  T.  503.  Professor  Wright  and  Staff 

Fuel  T.  511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current  fuel 
technology  research   examined  and   discussed.   Prerequisite:    Chem.   35   or  41. 

Professor  Wright  and  Staff 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fuel  T.  400.     Fuel  Technology  Research  and  Design    (1-3) 

Professor  Wright  and  Staff 
Fuel  T.  401.     Fuel  Gases  and  Gasification   (3)  Professor  Wright 

Fuel  T.  402.     Chemical  Processing  of  Fuels    (2) 

Fuel  T.  403.     Energetics  of  Fuel  Technology    (3)  Professor  Gauger 

Fuel  T.  404.     Fuel  Technology  Design    (3)  Professor  Spicer 


GENERAL    HOME   ECONOMICS 

Professor  Helen  R.  LeBaron,  M.S.,  Ph.D. 
Assistant  Dean  of  the  School  of  Home  Economics 

Gen.  H.E.  500.     Research  in  General  Home  Economics    (1-6  per  semester) 

Gen.  H.E.  501.     Thesis    (1-15) 

Gen.  H.E.  516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Review  of 
problems  and  techniques  of  research  in  home  economics.  Required  of  all  graduate 
students  in  home  economics.  Professor  Hatcher 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Gen.  H.E.  400,  400v,  400X,  400vX.     Recent  Findings  in  Home  Economics   (2-3) 


GEOGRAPHY 

Professor  E.  Willard  Miller,  M.A.,  Ph.D. 

Chief  of  the  Division 

Geog.  503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  advanced 
level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits  in 
geography.  Professors  Miller  and  Deasy 

Geog.  504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase  of 
physical  geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions.  Professors  Miller  and  Deasy 

Geog.  505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase  of 
economic  geography  with  emphasis  on  procedures  for  organizing  material  for 
classroom  reports  and  discussions.  Professor  Miller 

Geog.  506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  literature 
of  some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures 
for  organizing  material  for  classroom  reports  and  discussions.         Professor  Griess 


GEO  L O G Y 


91 


Geog.  510.  Physical  Geography  Research  (3-10)  Original  study  in  physical 
geography:  a  field  problem  or  detailed  library  investigation  with  analysis  and 
presentation  of  date.  Professor  Deasy 

Geog.  511.  Economic  Geography  Research  (3-10)  Original  study  in  economic 
geography:  a  field  problem  or  detailed  library  investigation  with  analysis  and 
presentation  of  data.  Professor  Miller 

Geog.  512.  Cultural  and  Political  Geography  Research  (3-10)  Original  study 
in  cultural  and  political  geography:  a  field  problem  or  detailed  library  investiga- 
tion with  analysis  and  presentation  of  data.  Professor  Griess 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Geog.  400.  Regional  Geography  of  North  America   (3)  Professor  Deasy 

Geog.  401.  Regional  Geography  of  Pennsylvania    (3)  Professor  Miller 

Geog.  402.  Regional  Geography  of  Middle  America    (3)  Professor  Griess 

Geog.  403.  Regional  Geography  of  South  America    (3)  Professor  Griess 

Geog.  405.  Cultural  Geography    (3)  Professor  Griess 

Geog.  433.  Regional  Climatology    (3)  Professor  Deasy 

Geog.  435.  Field  Methods  in  Geography    (3)  Professor  Miller 

Geog.  442.  Geography  of  Europe    (3)  Professor  Miller 

Geog.  443.  Geography  of  the  Orient    (3)  Professor  Deasy 

Geog.  444.  Geography  of  Africa    (3)  Professor  Griess 

Geog.  445.  Geography  of  the  Air  Age    (3)  Professor  Miller 

Geog.  452.  Interpretation  of  Aerial  Photographs    (3)  Professor  Deasy 

Geog.  460.  Political  Geography    (3)  Professor  Griess 

Geog.  480.  Geography  of  World  Manufacturing   (3)  Professor  Miller 


GEOLOGY 

Professor  Frank  M.  Swartz,  Ph.D. 
Chief  of  the  Division 

*Geol.  500.  Geology  Seminar  (1-9)  Presentation,  at  weekly  departmental  meet- 
ings, of  topics  selected  from  geological  literature. 

fGEOL.  501.  Stratigraphy  (3-12)  Principles  of  stratigraphic  classification,  litho- 
facies  and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeo- 
graphy,  illustrated  by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian; 
(b)    Paleozoic;    (c)    Mesozoic;    (d)    Cenozoic.  Prerequisite:  Geol.  464. 

Professor  Swartz 

JGeol.  502.     Geological  Research    (3-18)      An  original  investigation  of  a  geologi- 


*  Credits  to  be  arranged,  1  to  6  per  semester. 
t  Credits  to  be  arranged,  3  to  6  per  semesiter. 
t  Credits  to  be  arranged,  3  to  9  per  semester. 
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cal  problem  approved  by  the  chief  of  the  division.  Results  of  the  investigation 
may  be  used  for  the  thesis. 

|Geol.  503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for 
their  fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for 
studies  of  special  fossil  groups,  microfossils,  paleoecology.  Professor  Sivartz 

§Geol.  504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the 
scientific  method  in  the  earth  sciences.  Professor  Krynine 

fGEOL.  507.  Geomorphology  (3-9)  Processes  involved  in  the  development  of 
land  forms;  relationships  to  structural  and  lithologic  features;  interpretation  of 
the  history  of  development;  principles  of  description  and  classifiiation.  Prerequi- 
site: Geol.  32.  Professor  Miller 

|Geol.  508.  Dynamical  Geology  (3-6)  Dynamics  of  external  earth  processes  of 
mass  wasting,  currents  and  waves,  wind  action,  ice  movements;  and  of  internal 
processes  of  diastrophism  and  vulcanism.  Prerequisite:    Geol.  483. 

Professor  Miller 

|Geol.  509.  Volcanology  (3-6)  Volcanic  phenomena,  structures,  land  forms,  and 
great  modern  eruptions,  in  relation  to  dynamics  of  extrusion,  geographic  and 
stratigraphic   distribution,   classification.   Prerequisite:    Geol.   32. 

fGEOL.  511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  processes 
controlling  ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite:  Geol. 
451.  Professor  Ridge 

fGEOL.  512.  Ore  Deposits:  Types  (3-6)  Geologic  history  of  selected  ore  bodies 
with  respect  to  forming  media;  cause,  sequences,  and  loci  of  emplacement;  wall 
rock  alteration  and  secondary  enrichment.  Prerequisite:  Geol.  511. 

Professor  Ridge 

fGEOL.  513.  Ore  Deposits:  Chemical  Prospecting  (3-6)  Methods  of  prospecting 
using  techniques  of  geochemical,  biochemical,  and  hydrochemical  analysis.  Pre- 
requisites: Chem.  20,  Geol.  451.  Professor  Ridge 

Geol.  514.  Ore  Deposits:  Field  Study  (1-2)  Field  study  of  ore  deposits  in  eastern 
Pennsylvania,  northern  New  Jersey,  the  Adirondacks,  and  eastern  Ontario.  Pre- 
requisite: Geol.  512.  Professor  Ridge 

Geol.  515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in 
identifying  ore  minerals  in  polished  section,  establishing  paragenetic  sequences, 
determining  manner  of  deposition.  Prerequisite:  Geol.  513.  Professor  Ridge 

fGEOL.  520.  Paleobotany  (3-6)  Classification,  morphology,  nomenclature,  and 
stratigraphic  occurrence  of  fossil  plants.  Prerequisite:   Geol.  32. 

Professor  Spackman 


t  Credits  to  be  arranged,  3  to  6  per  semester. 
§  Credits  to  be  arranged,  2  or  3  per  semester. 
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*Geol.  524.  Geology  of  Coal  (1-6)  Origin,  geologic  modifications,  microscopy 
of  coal;  relations  to  enclosing  sediments;  geologic  and  geographic  distribution. 
Prerequisite:  Geol.  32  or  Chem.  35.  Professor  Spackman 

•j-Geol.  530.  Geological  Problems  (3-6)  Study,  from  the  literature,  of  a  selected 
geological   problem.   Prerequisite:    10   credits   of   geology   and   mineralogy. 


In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  wider 
the  restrictions  in  force: 


Geol.  451.  Economic  Geology    (3) 

Geol.  461.  Physiography  of  the  United  States    (3) 

Geol.  464.  Paleontology    (3) 

Geol.  481.  Geology  of  Oil  and  Gas    (3) 

Geol.  482.  Metallic  Mineral  Deposits   (3) 

Geol.  483.  Structural  Geology    (3) 

Geol.  484.  Paleozoic  Stratigraphy    (3) 

Geol.  485.  Paleontology    (2) 

Geol.  486.  Stratigraphic  Methods    (1) 

Geol.  488.  Earth  Sciences  Seminar    (1) 

Geol.  489.  Earth  Sciences  Report    (1) 


Professor  Ridge 
Professor  Miller 
Professor  Swartz 

Professor  Ridge 
Professor  Sxvartz 
Professor  Swartz 
Professor  Swartz 
Professor  Sxvartz 


GEOPHYSICS    AND    GEOCHEMISTRY 

Professor  B.  F.  Howell,  Jr.,  M.S.,  Ph.D. 

Chief  of  the  Division 

Geopiiys.  500.  Geophysical  Seminar  (1  per  semester)  Discussion  of  geophysical 
reports  and  papers;  scientific  outlook.  Prerequisites:   Geophys.  401,  402. 

Professor  Howell 

Geophys.  501.  Geophysical  Research  (3-12)  Research  work  in  theoretical  and 
applied  geophysics;  especially  the  branches  of  seismology  and  geophysical  methods 
of  exploration.  Professor  Howell 

Geophys.  502.  Seismic  Instruments  (2)  Characteristics  and  design  of  seismo- 
meters and  seismic  recorders.  Given  alternate  years.  Prerequisites:  Phys.  285,  dif- 
ferential equations.  Professor  Howell 

Geophys.  503.  Special  Studies  in  Geophysics  (1-9)  Special  studies  of  the  theories 
of  geophysical  methods.  Prerequisite:  6  credits  in  geophysics.  Professor  Howell 

Geophys.  507.  Seismology  (3)  Nature  and  transmission  of  seismic  waves;  cause 
and  occurrence  of  earthquakes;  applications  in  seismic  prospecting.  Prerequisite: 
Phys.  285.  Professor  Howell 


*  Credits  to  be  arranged,  1  to  6  per  semester. 
f  Credits  to  be  arranged,  3  to  6  per  semester. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Geophys.  401.  Geophysical  Prospecting  for  Ores    (3) 

Geophys.  402.  Petroleum  Geophysical  Prospecting   (4)  Professor  Howell 

Geophys.  403.  Geophysics   Field  Work    (1-3)      Summer   practicum. 

Geophys.  404.  Mining  Geophysics  Laboratory    (1) 

Geophys.  405.  Introductory   Geophysics    (3)  Professor  Howell 

Geophys.  406.  Introductory   Geochemistry    (3) 


GERMAN 

Professor  Philip  A.  Shelley,  A.M.,  Ph.D. 
Head  of  the  Department 

Ger.  501.  German  Language  Seminar  (3-9)  Critical  study  of  special  problems  in 
the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects 
in  different  eras.  Papers. 

Ger.  515.  German  Literature  Seminar  (3-9)  Special  aspects  and  characteristics 
of  individual  writers  and  various  types  and  periods  of  literature. 

Ger.  524.  Intensive  Study  of  the  Life  and  Works  of  Goethe  (3)  Various  phases 
of  the  poet's  life  and  individual  works.  Professor  Buffington 

Ger.  531.  Special  Studies  in  the  German  Lyric    (3)  Professor  Shelley 

Ger.  532.  Special  Studies  in  the  German  Drama   (3)  Professor  Adolf 

Ger.  533.  Special  Studies  in  the  German  Short  Story  (3)              Professor  Steiner 

Ger.  534.  Special  Studies  in  the  German  Novel    (3)  Professor  Adolf 

Ger.  551.  Middle  High  German  (3)  Extensive  reading  of  texts;  characteristics  of 
the  various  dialects.  Professor  Buffington 

Ger.  552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treat- 
ment of  the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of 
works  written  before   1100  A.  D.  Papers.  Professor  Buffington 

Ger.  553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  transla- 
tion. Suitable  also  for  advanced  students  in  English.  Papers.         Professor  Adolf 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ger.  400.     Proseminar  in   Bibliography  and   Methods  of  Research    (2) 

Professor  Shelley 
Ger.  401.     History  of  the  German  Language   (3)  Professor  Buffington 

Ger.  421.     German  Literature  in  the  18th  Century    (3)         Professor  Buffington 
Ger.  422.     German  Literature  in  the  19th  Century   (3)  Professor  Adolf 
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Ger.  423.     German  Literature  of  the  20th  Century    (3)  Professor  Steiner 

Ger.  443.     Literary  Relations  of  Germany  with  England  and  America    (3-9) 

Professor  Shelley 


GREEK 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 
Head  of  the  Department  of   Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical 
Languages  will  offer  graduate  work;  but  not  more  than  one  of  the  following  courses 
ivill  ordinarily  be  given  in  any  one  semester.  Prospective  students  should  confer  with 
the  department   before   registration. 

Greek  500.  Greek  Composition  (2)  Translation  of  extended  narrative  passages 
into  Attic  Greek;  a  thorough  review  of  forms  and  syntax;  attention  to  the  rhetori- 
cal elements  of  the  language.  Professor  Dengler 


In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Greek  41  IS.     Essentials  of  Greek    (3) 

Greek  421.     Greek  Tragedy  (3) 

Greek  422.     Greek  Comedy    (3) 

Greek  423.    Attic  Orators  (3) 

Greek  424,     Greek  History  or  Philosophy   (3) 

Greek  427.     New  Testament  Greek   (3) 


Professor  Dengler 
Professor  Dengler 
Professor  Dengler 
Professor  Dengler 
Professor  Dengler 


HEALTH  EDUCATION 

Consult  Professor  Arthur  L.  Harnett,  Jr.,  M.A.,  Ed.D. 


Health  Ed.  501.  Health  Implications  in  the  Growth  and  Development  of 
School  Children  (3)  Child  growth  and  development  emphasis  for  teachers; 
medical  inspection  and  examination;  preschool  program;  early  habit  formations; 
behavior  problems;  co-operation  of  parents,  teachers,  and  children.  Prerequisite: 
Health  Ed.  215.  Professor  Davis 

Health  Ed.  505.  Advanced  Techniques  in  Health  Education  (3)  Prerequisites: 
Health  Ed.  215,  399,  Psy.  437.  Professor  Harnett 

Health  Ed.  572.  Tests  and  Measurements  in  Health  Education  (3)  Critical 
study,  evaluation,  and  demonstration  of  tests  and  measures  of  health  education; 
statistical  computations  of  data.  Prerequisites:  Phys.  Ed.  490,  Health  Ed.  215,  399. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Health  Ed.  403.     First  Aid,  Athletic  Conditioning  and  Training   (3) 

Professor  Fogg 
Health  Ed.  405.     Recent  Developments  in  Puublic  Health  Education    (3-6) 

Professor  Davis 
Health  Ed.  406.    Recent  Developments  in   School  Health  Education    (3) 

Professor  Davis 
Health  Ed.  407,  407X.    Advanced   Personal  and   Public   Health    (3) 

Professor  Harnett 
Health  Ed.  411,  41 IX.     Safety  Education   in  the  Schools    (3) 

Professor  Werner 
Health  Ed.  427.     Health  Factors  in  the  Development  of  the  Adolescent   (3) 

Professor  Davis 

Health  Ed.  453,  453X.     Organization  and  Administration  of  Health  Education 

(3)  Professor  Harnett 

Health  Ed.  455S.    Relationships  of  Health   Education   to  the  Exact  Sciences 

(3)  Professor  Harnett 

Health  Ed.  456.     Advanced  Techniques  in   Rural  School  Health    (3) 

Professor  Davis 
Health  Ed.  495S.     Family  Health  and  Human  Relations  (3-9)         Professor  Davis 


HISTORY 

Professor  Alfred  G.  Pundt,  M.A.,  Ph.D. 

Head  of  the  Department 

Hist.  500.     Seminar  in  American  History    (3-6)      Subject  to  be  announced. 

Professors  Gray,  Hermann,  and  Klein 

Hist.  501.    European   Historiography    (3)  Professor  Pundt 

Hist.  502.     American  Historiography    (3)  Professor  Klein 

Hist.  506.     The  Diplomatic  Background  of  the  World  War,  1871  to  1914    (3) 
Prerequisites:  Hist.  18,  19.  Professor  Gillespie 

Hist.  507.     The  Reform  Movement  in  Modern  England,  1832  to  the  Present   (3) 

Professors  Gillespie  and  Pundt 

Hist.  508.     Studies  in  European  History,  1600-1789    (3) 

Hist.  509.     The   French   Revolution   and   Napoleonic   Era,    1789-1815    (3)      Pre- 
requisites:  Hist.  18,   19.  Professor  Gillespie 

Hist.  511.    Seminar  in  European  History    (3-6)         Professors  Gillespie  and  Pundt 

Hist.  512.     Studies  in   Pennsylvania  History    (3-6)  Professor  Klein 
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Hist.  515.     Studies  in   Southern   History    (3)  Processor  Klein 

Hist.  520.     The  American  Revolution,  1763-1783    (3)      Prerequisites:   Hist.  20,  21. 

Professor  Hermann 

Hist.  529.     Cultural  History  of  the  Early  Middle  Ages   (3)         Professor  Dahmus 

Hist.  532.     Studies  in   Medieval  Civilization    (3)  Professor  Dahmus 

Hist.  533.     Studies  in  History  of  the  United  States,  1829-1860    (3) 

Professor  Klein 

Hist.  534.     The    Civil    War    and    Reconstruction,    1860-1877     (3)      Prerequisites: 
Hist.  20,  21.  Professors  Klein  and  Hermann 

Hist.  536.     Studies  in  the  History  of  the  United  States,  1877-1900    (3) 

Hist.  538.     Studies  in  the  History  of  Foreign  Relations  of  the  United  States, 
1492  to  the  Present   (3) 

Hist.  562.     Seminar  in  Latin-American  History    (3-6)      Prerequisites:  Hist.  22,  23. 

Professor  Gray 

Hist.  563.     Studies   in    the    History   of   the   Caribbean   Area    (3)      Prerequisites: 
Hist.  22,  23.  Professor  Gray 

Hist.  564.     Mexico  in  the  20th  Century    (3)      Prerequisites:    Hist.  22,  23. 

Professor  Gray 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Hist.  405.     Historical  Background  of  American  Political  Parties,  1607-1900    (3) 

Professor  Ray  back 
Hist.  406.     History  of  American  Labor    (3)  Professor  Ray  back 

Hist.  407.     The  Diplomatic  History  of  the  United  States   (3)      Professor  DeNovo 
Hist.  418.     Renaissance  and  Reformation    (3)  Professor  Gillespie 

Hist.  419,  419X.     Recent  European  History    (3) 

Professors   Gillespie  and  Forster 
Hist.  421,  421X.     Recent   American    History    (3) 

Professors  Hermann  and  Forster 
Hist.  423.     The  Formative  Period  of  American  History    (3)  Professor  Klein 

Hist.  437.     The  Middle  Ages  from  Constantine  to  the  Crusades    (3) 

Professor  Dahmus 
Hist.  438.     The  Middle  Ages  from  the  Crusades  to  the  Renaissance    (3) 

Professor  Dahmus 
Hist.  439.     History  of  England  to   1689    (3)  Professor  Dahmus 

Hist.  440.     History  of  Great  Britain  Since  1689   (3)  Professor  Pundt 

Hist.  441.     Recent  History  of  Great  Britain    (3)  Professor  Pundt 

Hist.  443.     History  of  Modern  Russia    (3) 
Hist.  444.     Eastern  Europe  in   Modern  Times    (3) 
Hist.  446.     The  Development  of  the  British  Empire   (3)  Professor  Gillespie 
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Hist.  447.     Economic  Development  of  Modern  Europe  Since  1750    (3) 

Professor  Pundt 
Hist.  448.     Social  and  Cultural  History  of   Modern   Europe    (3) 
Hist.  450.     Economic    Development    of    Colonial    America,    1607-1783     (3)      To 

alternate  with  Hist.  451.  Professor  Hermann 

Hist.  451.     Social  and  Cultural  History  of  Colonial  America,  1607-1783  (3)      To 

alternate  with  Hist.  450.  Professor  Hermann 

Hist.  452.     Social  and  Cultural  History  of  the  United  States  Since   1783    (3) 

Professor  Brown 
Hist.  453.     American  Political  Biography    (3)  Professor  Hermann 

Hist.  454.     The  Economic  Development  of  the  United  States  in  the  19th  Century 
(3)  Professor  McNall 

Hist.  460.     Latin  America  and  the  United  States    (3)  Professor  Gray 

Hist.  461.     Social  and  Cultural   History   of  Latin   America    (3)      To  alternate 

with  Hist.  460.  Professor  Gray 

Hist.  499X.     Foreign  Study  in  History    (2-6) 


HOME  ART 

Mrs.  Beth  K.  Wham,  M.S. 
Acting  Chairman  of  the  Division 

H.  Art  500.     Research  in  Home  Art    (1-6  per  semester) 

H.  Art  501.     Thesis   (1-15) 

H.  Art  515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects 
in  respect  to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequi- 
sites: H.  Art  216  or  Art  54  or  Art  Ed.  6,  and  Art  74  or  H.  Art  240. 

H.  Art  541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs 
with  consideration  of  materials  in  the  light  of  their  use  in  home  living.  Prerequi- 
site: Art  76  or  Art  Ed.  5  or  H.  Art  440. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

H.  Art  433,  433X.    Advanced  Home  Crafts   (2-12) 

H.  Art  434.     The  Art  and  the  Crafts  in  the  Homemaking  Program    (3-6) 

H.  Art  440,  440X.     Home  Furnishing  Problems    (3) 

H.  Art  443.     Home  Arts  in  the  Adult  Program    (3) 

H.  Art  444,  444X.     Home  Furnishing  Teaching  Problems   (3) 

H.  Art  447,  447X.     Home  Furnishings  for  the  Family    (3) 
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HOME-COMMUNITY    RELATIONSHIPS 

Professor  Helen  R.  LeBaron,  M.S.,  Ph.D. 

Chairman  of  the  Division 

H.C.  Rel.  500.     Research  in  Home-Community  Relationships    (1-6  per  semester) 

H.C.  Rel.  501.     Thesis    (1-15) 

H.C.  Rel.  502,  502v,  502X,  502vX.  Home  Economics  and  American  Society  (3) 
Family  life  education  in  relation  to  a  democratic  culture;  emphasis  upon  the 
interrelatedness  of  socioeconomic  problems  and   the  American  family. 

H.C.  Rel.  503.  Graduate  Seminar  in  Home  Economics  (1)  Prerequisite:  grad- 
uate standing.  Professor  Henderson 


HOME    ECONOMICS    EDUCATION 

Professor  Jean  D.  Amberson,  M.A.,  Ph.D. 
Head  of  the  Department 

H.E.  Ed.  500,  500v.     Research  in  Home  Economics  Education    (1-6) 

Professor  Amberson  or  Hatcher 

H.E.  Ed.  501,  501v.     Thesis   (1-15) 

H.E.  Ed.  502,  502v.  Home  Economics  Instruction  at  the  College  Level  (3) 
Teaching  techniques  suitable  for  college  instruction  in  home  economics;  for 
prospective  home  economics  college  teachers  not  majoring  in  home  economics 
education. 

H.E.  Ed.  505,  505 v,  505X,  505 vX.  Practicum  in  Teaching  Home  Economics  in 
the  Secondary  School  (3-6)  Projects  in  home  economics  education  which  may 
be  carried  out  in  the  school  in  which  the  teacher  is  regularly  employed. 

Professor  Amberson 

H.E.  Ed.  506,  506v,  506X,  506vX.  Current  Developments  in  Education  in  Rela- 
tion to  Home  Economics  (3)  Opportunity  for  home  economists  to  study  newer 
developments  in  education.  Prerequisite:  one  year  of  teaching  experience  in  home 
economics.  Professor  Amberson 

H.E.  Ed.  509,  509v,  509X,  509vX.  Curriculum  Workshop  in  Family  Life  Educa- 
tion (3)  Laboratory  course  in  problems  of  curriculum  building;  individual 
problems  in  this  field;  frequent  individual  and  group  conferences.  Prerequisite: 
one  year's  experience  in  teaching  home  economics. 

Professor  Amberson  or  Hatcher 

H.E.  Ed.  510,  510v,  510X,  510vX.  The  Supervision  of  Home  Economics  Teach- 
ing  (2-6)      For  teachers  of  home  economics  desiring  to  qualify  as  city,  county,  or 
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student  teacher  supervisors.  Prerequisite:  graduation  from  four-year  teacher  train- 
ing curriculum  and  two  years'  teaching  experience  in  home  economics. 

Professors  Amberson,  Hatcher,  or  Riegel 

H.E.  Ed.  518,  518v,  518X,  518vX.  Evaluation  in  Family  Life  Education  (3) 
Methods  of  evaluating  progress  toward  goals  in  home  economics  education  and 
the  use  of  findings  in  program  planning  and  revision.  Professor  Hatcher 

H.E.  Ed.  521,  521  v,  521X,  521vX.  Home  Economics  Education  Seminar  (2-3) 
Selected  topics  and  recent  developments  in  education  for  family  living.  Confer- 
ences and  guidance  relative  to  individual  research  problems. 

Professor  Amberson  or  Hatcher 

H.E.  Ed.  526,  526v,  526X,  526vX.  The  Community  Program  in  Family  Life  Edu- 
cation (2-3)  Ways  of  discovering  community  needs  and  resources;  methods  in 
developing  the  community  program  in  family  living;  leadership  education  for 
the  lay  member  of  the  community. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

H.E.  Ed.  406,  406v,  406X,  406vX.     Teaching  Aids  in  Family  Life  Education    (1-4) 

Professor  Riegel 
H.E.  Ed.  415v,  415vX.     The  Teaching  of  Homemaking    (2) 
H.E.  Ed.  416v,  416vX.     Administering  the  Homemaking  Program    (2) 
H.E.  Ed.  427,  427v,  427X,  427vX.     Family  Life  Education    (3) 
H.E.  Ed.  443,  443v,  443X,  443vX.     Adult  Homemaking  Education    (3) 

Professor  Cook 
H.E.  Ed.  463,  463v.     Senior  Seminar    (1) 
H.E.  Ed.  466,  466v.     Student  Teaching   (9) 

H.E.  Ed.  478,  478v,  478X,  478vX.  Appraising  Student  Progress  in  Education  for 
Family  Living   (3) 


HORTICULTURE 

Professor  Warren  B.  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N.A. 

Head  of  the  Department 

Hort.  500.  Ecology  of  Fruit  Plants  (3)  The  factors  limiting  the  distribution 
and  intensity  of  culture  of  fruit  species  and  varieties  and  the  effect  of  environ- 
mental factors  on  cultural  practices. 

Hort.  501.  Pomology  Research  (2-12)  Investigation  of  problems  involving  re- 
view of  literature,  field  and  laboratory  research.  Prerequisite  or  concurrent:  Hort. 
445.  Professor  White 

Hort.  503.  Experimental  Plant  Breeding  (3-6)  Problems  based  mainly  on  the 
research  work  of  the  department,  with  a  review  of  experimental  methods  and 
literature.  Prerequisite:   Hort.  444.  Professor  Larson 
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Hort.  504.  Vegetable  Crop  Research  (2-9)  Investigation  of  problems  involving 
review  of  literature,  field  and  laboratory  research.  Prerequisite:  Hort.  420  or  424. 

Professor  Odland 

Hort.  505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the  more 
valuable  contributions  to  vegetable  production.   Prerequisite:    Hort.  420  or  424. 

Professor  Odland 

Hort.  506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications, 
and  interpretations  of  diagnostic  methods  for  determining  fertilizer  requirements 

of  horticultural  crops.  Mr.  Smith 

Hort.  507.  Plant  Breeding  Research  (3-6)  A  critical  review  of  the  breeding 
projects  of  the  department,  with  original  investigations.  Prerequisite:    Hort.  444. 

Professor  Larson 

Hort.  512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  involved 
in  the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their 
application.  Professor  Maek 

Hort.  513.  Research  in  Ornamental  Horticulture  (2-12)  Review  of  research 
in  ornamental  horticulture,  with  original  investigations.  Professor  Meahl 

Hort.  514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  affect- 
ing the  asexual  and  sexual  propagation  of  fruit  and  ornamental  plants. 

Professor  Meahl 

Hort.  515.  Ecology  of  Ornamental  Plants  (3)  The  interrelation  of  ornamental 
plants  and  their  environments,  with  emphasis  on  autecology. 

Hort.  517.  Horticulture  Seminar  (1  per  semester)  Review  of  current  research 
publications  in  horticulture.  Each  student  presents  one  or  more  reviews  of  assign- 
ed topics. 

Hort.  518.  Research  Problems  in  Landscape  Horticulture  (2-12)  Selected  prob- 
lems to  be  assigned  for  original  investigation  in  the  creation,  conservation,  or 
management  of  planted  areas.  Prerequisite:   Hort.  455.  Professor  Bracken 

Hort.  519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semester) 
Review  of  current  research  publications  on  the  genetics  of  horticultural  crops. 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

Hort.  520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semester) 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

Hort.  521.  Technical  Practices  in  Landscape  Contracting  (2-12)  Commercial 
and  technical  operations  in  landscape  contracting  and  maintenance  services.  Pre- 
requisites: Hort.  460,  461.  Professor  Bracken 

Hort.  523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops  (3) 
Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  mainten- 
ance of  seed  stocks  and  seed  production.  Prerequisite:  Hort.  444  or  Bot.  423. 

Professor  Odland 
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Hort.  524.     Experimental  Procedures  in  Horticultural  Research    (3) 

Professor  Larson 

Hort.  525.     Horticultural  Research  Techniques    (3)      Practice  in  and  compari- 
son of  methods  and  apparatus  used  in  horticultural  research.        Professor  White 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Hort.  418.  Subtropical  and  Tropical  Fruits    (3) 

Hort.  420.  Advanced  Commercial  Vegetable  Production    (3) 

Hort.  423.  Advanced  Fruit  and  Vegetable  Processing    (3) 

Hort.  424.  Advanced  Olericulture    (3-6) 

Hort.  427.  Advanced  Floriculture   (3) 

Hort.  428.  Advanced  Floriculture    (3) 

Hort.  444.  Advanced  Plant  Breeding   (3-6) 

Hort.  445.  Principles  of  Pomology   (3) 

Hort.  446.  Advanced  Pomology    (3) 

Hort.  447.  Problems  in  Pomology    (1-3) 

Hort.  453.  Nursery  Principles  and  Practice   (3) 

Hort.  454.  Landscape  Problems   (3-6) 

Hort.  455.  Landscape  Problems   (3-6) 

Hort.  456.  Problems  in  Nursery  Practice   (3) 

Hort.  460.  Landscape  Horticulture  Projects    (3) 

Hort.  461.  Parks  and  Park  Administration    (3) 

Hort.  462.  Institutional  Grounds  and  Their  Administration 

Hort.  463.  Landscape  Horticulture  Projects    (1-6) 


Professor  White 
Professor  Odland 

Professor  Odland 


Professor  Larson 

Professor  White 

Professor  White 

Professor  White 

Professor  Me  ah  I 

Professor  Bracken 

Professor  Bracken 

Professor  Meahl 

Professor  Bracken 

Professor  Bracken 

(3) 
Professor  Bracken 
Professor  Bracken 


HOTEL  ADMINISTRATION 

Professor  Esther  A.  Atkinson,  M.S. 

Head  of  the  Department  of  Hotel  and  Institution  Administration 


The  following  courses  may   be  taken  for  graduate  credit  under  the  restrictions  in 
force: 


Hl.  Adm.  440.     Hotel  Operational  Liabilities    (2) 

Hl.  Adm.  445.     Hotel  Organization  and  Operation    (3) 


Professor  Bower 
Professor  Bower 


HOUSING  AND   HOME   EQUIPMENT 

Professor  Delpha  E.  Wiesendanger,  M.S. 
Acting  Head  of  the  Department   of  Home  Management,  Housing,  and  Ar, 


Hs.  Eqp.  500.     Research  in  Housing  and  Equipment   (1-6  per  semester) 
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Hs.  Eqp.  501.     Thesis   (1-15) 

In  addition  to  these  courses,  the  folloiuing  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Hs.  Eqp.  413.     Home  Equipment   (3) 

Hs.  Eqp.  470,  470X.     Housing  the  Family    (2-3)  Professor  Wiesendanger 


INDUSTRIAL  ARTS 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 

Head  of  the  Department  of  Industrial  Education 

Professor  John  F.  Friese,  M.S. 

Ind.  Arts  574.  History  and  Philosophy  of  Industrial  Arts  (2-3)  Historical  de- 
velopments and  concurrent  educational  philosophies  of  industrial  arts  in  Ameri- 
can education.  Prerequisite:  12  hours  in  professional  courses  in  industrial  arts 
education  or  teaching  experience. 

Ind.  Arts  575.  Problems  in  Industrial  Arts  Education  (2-3)  Subject  matter, 
projects,  methods  of  manual  and  informational  teaching,  aids  and  devices,  selec- 
tion of  text  and  reference  materials,  personnel  organization,  shop  management, 
problem  pupils.  Prerequisite:   12  hours  of  industrial  arts  education. 

Ind.  Arts  576.  Supervision  and  Administration  of  Industrial  Arts  Education 
(2-3)  How  to  organize,  supervise,  and  administer  functioning  programs  of  in- 
dustrial arts;  the  duties  of  a  supervisor  and  director  of  industrial  arts. 

Ind.  Arts  577.  Testing  in  Industrial  Arts  (2-3)  Construction  of  informal  manip- 
ulative and  written  tests;  use  of  standardized  mechanical  aptitude  and  achieve- 
ment tests;  construction  and  use  of  rating  scales;  scoring  and  grading;  interpre- 
tation of  test  results.  Prerequisites:  6  hours  in  graduate  courses  in  industrial  arts 
and  a  graduate  course  in  psychology. 

Ind.  Arts  578.  Research  in  Industrial  Arts  (1-18)  Individual  research  in  indus- 
trial arts  for  dissertations  and  lesser  research  studies.  Prerequisite:  6  hours  in 
professional  courses  in  industrial  arts. 

Unit  A.     Common  Research  Techniques  in  Industrial  Arts    (2-3) 
Unit  B.     Individual  Research  Problems  in  Industrial  Arts   (1-15) 

Ind.  Arts  579.  Master's  Thesis  in  Industrial  Arts  (1-6)  Conferences  and  assign- 
ments relating  to  the  preparation  of  an  acceptable  thesis  for  the  Master  of  Science 
or  Master  of  Education  degrees.  Prerequisite:  6  hours  in  professional  courses  in 
industrial  arts. 

Ind.  Arts  580.  Seminar  in  Industrial  Arts  (2-9)  Directed  intensive  study,  in- 
vestigation, or  research  in  selected  phases  of  the  program;  reports  and  construc- 
tive criticism.  Prerequisite:  12  hours  in  industrial  arts  education  or  teaching 
experience. 
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In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ind.  Arts  407,  407X.     Industrial  Arts  Education   (2-3) 

Ind.  Arts  421,  421X.     Curriculum  Materials  in  Industrial  Arts   (2-3) 

Ind.  Arts  470,  470X.     Problems  in  Senior  High  School  Industrial  Arts    (2-3) 


INDUSTRIAL  EDUCATION 

Proffssor  S.  Lewis  Land,  M.S.,  Ph.D. 
Head  of  the  Department 

Ind.  Ed.  501v.     Seminar  in  Vocational  Education    (1-12)      Conferences,  investiga- 
tions, and  discussion  for  advanced  students  and  mature  persons  who  have  had 
experience  as  teachers,  supervisors,  or  administrators. 
Unit  A.     Curriculum  Construction   (2-3) 
Unit  B.     Testing  and  Grading   (2-3) 
Unit  C.     Vocational  Technical  Education    (2-3) 
Unit  D.     Adult  Education   (2-3) 

Ind.  Ed.  506v.  Administration  of  Vocational  Education  (1-6)  The  job  of  the 
local  director  of  industrial  education  in  organizing  and  developing  city  and  other 
local  programs  of  industrial  education.  Prerequisite:  6  semester  hours  in  indus- 
trial education  or  valid  director's  certificate,  equivalent  training  and  experience. 

Ind.  Ed.  510v.  Vocational  Education  for  Administrators  (2-3)  Designed  for 
school  administrators  and  supervisors  who  desire  an  understanding  of  practical 
arts  and  vocational  education.  Prerequisite:  Ind.  Ed.  lv  or  trade  or  teaching 
experience. 

Ind.  Ed.  550v.  Research  in  Vocational  Education  (1-12)  Research  techniques 
in  vocational  education  and  research  problems  in  connection  with  work  of  eve- 
ning, part-time,  or  day  vocational  industrial  schools. 

Unit  A.     Research  Techniques  in  Vocational  Industrial  Education    (2-3) 
Unit  B.     Individual  Research  Problems  in  Vocational  Industrial  Education    (1-10) 

Ind.  Ed.  555 v.     Current  Problems  in  Vocational  Education    (1-6)      Recent  trends 
and  developments  in  part-time,  full-time,  and  evening  school  education,  involv- 
ing critical  analysis  of  objectives,  content,  and  outcome. 
Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions    (1) 
Unit  li.     Policies  and  Program  of  the  American  Vocational  Association    (1) 
Unit  C.     Federal  and  State  Vocational  Legislation,  Present  and  Pending   (1) 
Unit  D.     Financing  Vocational  Education    (1) 

Unit  E.     Current  Administrative  Problems  in   Vocational  Education    (1) 
Unit  F.     Current  Administrative  Problems  ir    Vocational  Education  (continued ) 
(1) 
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Ind.  Ed.  558v.  Frontier  Problems  in  Vocational  Industrial  Education  (2-3  per 
unit) 

Unit  A.     Federal  Legislation    (2-3) 

Unit  B.     Present-Day  Local  Personnel  and  Curriculum  Problems    (2-3) 

Unit  C.     State  and  Local  Supervision  and  Administration    (2-3) 

Ind.  Ed.  560v.  Philosophy  of  Industrial  Education  (2-3)  Principles  and  beliefs 
upon  which  progressive  industrial  education  rests;  basic  concepts  underlying  prac- 
tical arts  and  vocational  education;  literature  for  evaluating  instructional  prac- 
tices. Prerequisite:   12  hours  in  industrial  education  or  teaching  experience. 

Ind.  Ed.  590v.  Master's  Thesis  in  Industrial  Education  (2-6)  Conferences  and 
assignments  relating  to  the  selection  and  preparation  of  an  acceptable  thesis  for 
the  degree  of  Master  of  Education  or  Master  of  Science. 

In  addition  to  these  courses,  tJie  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ind.  Ed.  40Iv,  401vX.     History  of  Industrial  Education   (2-3) 

Supervision  of  Vocational  Education    (2-3) 
Supervised  Field  Work    (1-6) 
Conference  Leader  Training    (2-3) 
Occupations    (2-3) 
Tests  and  Measurements   (2-3) 

Influences  of  Modern  Industrial  Life  on  Industrial  Edu- 
cation   (2-3) 

Special  Problems  in  Vocational  Education    (2-4) 
Vocational  Educational  Guidance    (2-3) 
Problems  in  Co-ordinating  Vocational  Education    (2-3) 
Problems   in    Audio-Visual    Aids    in    Industrial    Education 
(2-3) 

Occupational  LIygiene    (2-3) 
Workshop  in   Industrial  Education    (1-6) 
Advanced  Course  of  Study  Building    (2-3) 
Safety  Education  for  Vocational  Teachers    (2-3) 
Adult  Education  in  Industrial  America    (2-3) 
Improvement    of    Instruction    in    Vocational    Education 
(2-4) 
Shop  Layout  and  Management    (2-3) 

Ind.  Ed.  458v.     Emerging  Problems  in  Vocational  Education    (1-7) 
Unit  A.     Federal  and  State  Laws  Relating  to  Vocational  Education    (1) 

Framework  of  Federal,  State,  and  Local  Administrative  Agencies    (1) 
Federal,  State,  and  Local  Policies  and  Plans  for   Vocational  Education 

(1) 

Local  Administration  of  Vocational  Education    (1) 

Labor  Laws  and  Labor  Relations  Affecting  Education    (1) 

Vocational  Training  for  War  and  Postwar  Eras    (1) 

Problems  in    Vocational  Rehabilitation   of  tlic  Physically   Handicapped 

(1) 


Ind.  Ed.  402v,  402vX. 
Ind.  Ed.  403v,  403vX. 
Ind.  Ed.  405v,  405vX. 
Ind.  Ed.  408v,  408vX. 
Ind.  Ed.  409v,  409vX. 
Ind.  Ed.  410v,  410vX. 

Ind.  Ed.  412v,  412vX. 
Ind.  Ed.  414v,  414vX. 
Ind.  Ed.  415v,  415vX. 
Ind.  Ed.  418v,  418vX. 

Ind.  Ed.  420v,  420vX. 
Ind.  Ed.  425v,  425vX. 
Ind.  Ed.  427v,  427vX. 
Ind.  Ed.  430v,  430vX. 
Ind.  Ed.  436v,  436vX. 
Ind.  Ed.  446v,  446vX. 

Ind.  Ed.  450v,  450vX. 


Unit 

B. 

Unit 

C. 

Unit  D. 

Unit 

E. 

Unit  F. 

Unit 

G. 
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Ind.  Ed.  460.     Problems  in  Vocational  Rehabilitation  of  the  Handicapped   (1-6) 
Unit  A.     The  Counseling  Interview  in  Vocational  Rehabilitation    (1-3) 
Unit  B.     Occupational    Information    and    Placement    Techniques    in    Vocational 
Rehabilitation   (1-3) 


INDUSTRIAL   ENGINEERING 

Professor  Clarence  E.  Bullinger,  I.E.,  M.S. 
Head  of  the  Department 

I.E.  501.  Manufacturing  Methods  (2-8)  Special  projects  including  investigation; 
experimentation,  design,  and  research  of  some  one  or  more  special  types  of  manu- 
facture. Professor  Bullinger 

I.E.  502.  Management  Methods  (3-6)  Intensive  study  of  the  newer  phases  of 
scientific  management,  including  production  control  and  application  of  Gantt 
charts;  research  on  special  problems.  Professor  Bullinger 

I.E.  503.     Personnel  Relations    (2-8)      Research  on  special  topics. 

Professor  Bullinger 

I.E.  505.  Graphical  Computation  (2-10)  The  construction  of  natural  and  loga- 
rithmic scales,  applications  of  various  co-ordinate  papers  and  construction  of  no- 
mographic or  alignment  charts;  determination  of  empirical  formulae  from  engi- 
neering data.  Professor  Babcock 

I.E.  506.  Time  and  Motion  Study  (3-9)  Machine  data,  elementary  and  funda- 
mental machine  times;  determination  of  fatigue  curves;  design  of  Barth  slide 
rules,  micromotion  study  and  chart  plotting  of  micromotion  results;  chronocycle- 
graph  study.  Professor  Anderson 

I.E.  507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as 
control  media;  establishing  standard  cost  data,  standard  cost  accounting  pro- 
cedures, and  the  use  of  cost  variances  in  controlling  manufacturing  operations. 
Prerequisite:  I.E.  401.  Professor  Hussey 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

I.E.  401.     Industrial  Accounts   (4)  Professor  Hussey 

I.E.  404.     Scientific  Management   (2)  Professor  Bullinger 

I.E.  406.     Factory  Planning    (2)  Professor  Babcock 

I.E.  409.     Personnel  Administration    (3)  Professor  Thomas 

I.E.  411.     Manufacturing  Budgets    (2)  Professor  Hussey 

I.E.  422a,b,c,d,e,f.     Industrial  Engineering  Problems  (2  per  unit) 

Professors  Babcock,  Bullinger,  Anderson,  Hussey,  and  Thomas 

I.E.  423.     Quality  Control   (2-3)  Professor  Bullinger 

I.E.  424.     Job  Evaluation    (3)  Professor  Thomas 
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INSTITUTION    ADMINISTRATION 

Professor  Esther  A.  Atkinson,  M.S. 
Head  of  the  Department  of  Hotel  and  Institution  Administration 

In.  Adm.  500.     Research  in  Institution  Administration    (1-6  per  semester) 

In.  Adm.  501.     Thesis    (1-15) 

In.  Adm.  502.     Problems  in  Institutional  Administration    (3-6)      Individual  study 
of  problems  in  institutional  administration.  Prerequisites:  In.  Adm.  306,  330,  426. 

Professor  Atkinson 

In  addition  to  these  courses,  the  folloiving  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

In.  Adm.  410.     Tea  Room  Management    (3) 

In.  Adm.  437a, b,cS.     School  Cafeteria  Problems  (1-3)      Units  A,  B,  C,  1  credit  per 

unit. 
In.  Adm.  438.     School  Cafeteria   (2-4) 
In.  Adm.  461.     Institution  Administration    (3) 
In.  Adm.  462.     Institution  Experience    (3) 


ITALIAN 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 

Head  of  the  Department  of  Romance  Languages 

It.  571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor. 


JOURNALISM 

Professor  Franklin  C.  Banner,  M.A. 

Head  of  the  Department 

The  following  course  may   be  taken  for  graduate  credit   under  the   restrictions  in 
force: 

Journ.  430S.     Supervision  and  Management  of  School  Publications    (3) 
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LATIN 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 

Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical 
Languages  will  offer  graduate  zvork;  but  not  more  than  one  of  the  following  courses 
will  ordinarily  be  given  in  any  one  semester.  Prospective  students  should  confer 
until  the  department  before  registration. 

Latin  500.  Latin  Literature  (3)  Lectures  and  collateral  readings  on  the  major 
forms  of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lec- 
tures. Professor  Dengler 

Latin  501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious  con- 
cepts at  Rome  from  primitive  Italic  origins  to  the  advanced  form  that  culminated 
in  Roman  Stoicism.  Professor  Krauss 

Latin  502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions; 
illustrative  exercises.  Professor  Krauss 

Latin  503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials, 
Roman  book  and  cursive  hands;  illustrative  exercises.  Professor  Dengler 

Latin  504.  Roman  Topography  (3)  The  physical  development  of  the  city  of 
Rome,  its  walls,  aqueducts,  bridges,  streets,  fora,  public  buildings,  temples,  etc.; 
building  materials  and  methods  of  construction.  Professor  Krauss 

Latin  510.     Latin  Seminar   (3) 

Latin  518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the 
guidance  of  a  member  of  the  department.  Professor  Dengler 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Latin  428.     Lucretius   (3)  Professor  Krauss 

Latin  429.     Quintilian    (3)  Professor  Krauss 

Latin  431.     Juvenal   (3)  Professor  Krauss 

Latin  436S.     Functional  Problems  in  Latin  (3) 

Latin  440a,b,c,dS.     College  Latin    (3-12)  Professor  Dengler 


LIBRARY  SCIENCE 

Consult  Librarian  Ralph  W.  McComb,  M.A. 

The  following  courses  may   be  taken  for  graduate  credit   under  the  restrictions  in 
force: 

Lib.  Scr.  403S.     Intermediate  Dictionary  Cataloging  and  Subject  Headings    (2-3) 
Lib.  Sci.  405S.     Intermediate  Reference  Work  and  Bibliography    (2-3) 
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MATHEMATICS 

Professor  Orrin  Frink,  Jr.,  M.A.,  Ph.D. 
Head  of  the  Department 

Math.  500.  Analytical  Mechanics  (3)  An  exposition  of  rigid  dynamics,  the 
potential  function,  and  Lagrange's  equations.  Prerequisite:   Math.  419. 

Math.  501.  Theory  of  Functions  of  a  Real  Variable  (3)  Theory  of  real  func- 
tions, sets,  measure,  derivatives,  and  integrals.  Prerequisite:  Math.  420. 

Math.  502.  Theory  of  Functions  of  a  Real  Variable  (3)  Continuation  of 
Math.  501. 

Math.  503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and  in- 
tegrals; spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis  on  their 
applications.  Prerequisites:  Math.  90,  420. 

Math.  505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  ap- 
plications. Prerequisite:  Math.  421. 

Math.  507.     Calculus  of  Variations    (3)      Prerequisites:   Math.  90,  421. 

Math.  508.  Theory  of  Functions  of  a  Complex  Variable  (3)  Development  of 
the  complex  number  system;  theory  of  analytic  functions.  Prerequisite:  Math.  421. 

Math.  509.  Theory  of  Functions  of  a  Complex  Variable  (3)  Continuation  of 
Math.  508. 

Math.  510.  Theory  of  Groups  (3)  General  properties  of  groups  with  applica- 
tions. Prerequisite:  mathematical  maturity. 

Math.  511.  Introduction  to  Higher  Algebra  (3)  Algebra  of  matrices,  determi- 
nants, bilinear  and  quadratic  forms.  Prerequisites:   Math.  9,  11. 

Math.  512.     Introduction  to  Higher  Algebra    (3)      Continuation  of  Math.  511. 

Math.  513.  Advanced  Analytic  Geometry  (3)  Introduction  of  homogeneous  co- 
ordinates and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
30. 

Math.  514.     Advanced  Analytic  Geometry    (3)      Continuation  of  Math.  513. 

Math.  520.  Projective  Geometry  (3)  A  general  study  of  the  subject  from  the 
postulational  standpoint.  Prerequisite:    Math.  30.  Alternate  years  or  as  required. 

Math.  521.     Projective  Geometry    (3)      Continuation  of  Math.  520. 

Math.  522.  Metric  Differential  Geometry  (3)  The  usual  classical  treatment 
of  the  subject.  Prerequisite:  Math.  11  or  30. 

Math.  523.     Differential  Geometry    (3)      Continuation  of  Math.  522. 
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Math.  524.  Projective  Differential  Geometry  (3)  Study  of  the  classic  methods 
of  Wilcznski,  Lane,  Fubini,  etc.  Prerequisite:  Math.  514. 

Math.  525.     Projective  Differential  Geometry    (3)      Continuation  of  Math.  524. 

Math.  526.  Algebraic  Geometry  (3)  Involutions  on  rational  curves  and  related 
topics.  Prerequisite:  Math.  514. 

Math.  527.     Algebraic  Geometry    (3)      Continuation  of  Math.  526. 

Math.  530.  Topology  (3)  Topological  spaces,  combinatorial  topology,  applica- 
tions to  algebra  and  analysis^Prerequisite:  mathematical  maturity. 

Math.  531.     Topology    (3)      Continuation  of  Math.  530. 

Math.  532.  Theory  of  Sets  (3)  Theory  of  abstract  sets;  cardinal  and  ordinal 
numbers;  sets  of  points  in  Euclidean  space  and  in  general  metric  space;  theory 
of  measure  with  applications  to  geometry  and  function  theory.  Prerequisite: 
general  mathematical  maturity. 

Math.  533.  Theory  of  Sets  (3)  Continuation  of  Math.  532.  Prerequisite:  Math. 
532. 

Math.  534.  Theory  of  Algebraic  Numbers  (3)  An  introduction  to  the  number 
theory  of  quadratic  fields,  with  a  study  of  the  theory  of  ideals  in  quadratic  and 
higher  fields,  with  application.  Prerequisite:  Math.  404. 

Math.  535.  Modern  Algebraic  Theories  (3)  Algebraic  invariants,  matrices, 
quadratic  and  Hermitian  forms,  Galois  theory  of  equations,  modular  systems,  etc. 
Prerequisite:  general  mathematical  maturity. 

Math.  536.     Modern  Algebraic  Theories    (3)      Continuation  of  Math.  535. 

Math.  540.  Theory  of  Relativity  (3)  An  introduction  to  the  subject  by  a  study 
of  the  Riemann  Einstein  space.  Prerequisites:  Math.  405,  417,  431. 

Math.  541.     Theory  of  Relativity    (3)      Continuation  of  Math.  540. 

Math.  550.  Mathematical  Logic  (3)  The  logical  basis  of  mathematics  and  its 
ultimate  nature.  Prerequisite:   general  mathematical  maturity. 

Math.  552.  Numerical  Methods  (3)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis, 
and  use  of  modern  calculating  equipment.  Prerequisite:   Math.  420. 

Math.  553.  Numerical  Methods  (3)  Continuation  of  Math.  552.  Prerequisite: 
Math.  552. 

Math.  560.  Theory  of  Differential  Equations   (3)      Prerequisites:  Math.  90,  421. 

Math.  561.  Theory  of  Differential  Equations    (3)      Continuation  of  Math.  560. 

Math.  570.  Special  Topics  in  Geometry    (3-6) 

Math.  571.  Special  Topics  in  Analysis   (3-6) 
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Math.  572.  Special  Topics  in  Algebra   (3-6) 

Math.  573.  Special  Topics  in  Applied  Mathematics    (3-6) 

Math.  575.  Mathematics  Seminar    (2-6)      Selected  topics  from  recent  mathemati- 
cal developments.  Prerequisite:  general  mathematical  maturity. 

Math.  576.  Mathematics  Seminar    (2-6)      Continuation  of  Math.  575. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

- 

Math.  403.  Modern  Methods  in  Geometry   (3) 

Math.  404.  Theory  of  Numbers   (3) 

Math.  405.  Partial  Differential  Equations   (3) 

Math.  409.  Theory  of  Probability    (3) 

Math.  410.  Statistical  Methods   (3) 

Math.  411.  Finite  Differences   (3) 

Math.  417.  Vector  Analysis   (3) 

Math.  419.  Analytical  Mechanics   (3) 

Math.  420.  Advanced  Calculus   (3) 

Math.  421.  Advanced  Calculus   (3) 

Math.  424.  Least  Squares  (2) 

Math.  425.  Curve  Fitting   (1) 

Math.  431.  Differential  Equations   (3) 

Math.  440.  Theory  of  Equations   (3) 

Math.  441.  Theory  of  Equations   (3) 

Math.  451.  Introduction  to  Applied  Mathematics   (3-6) 

Math.  452.  Introduction  to  Applied  Mathematics   (3-6) 

Math.  471.  Foundations  of  Algebra   (3) 

Math.  472.  Foundations  of  Geometry   (3) 


MECHANICAL  ENGINEERING 

Professor  Norman  R.  Sparks,  M.E. 
Head  of  the  Department 


M.E.  502.  Advanced  Gas  Turbines  (3-6)  The  thermodynamic  and  stress  analysis 
design  of  gas  turbine  and  compressor  units.  Prerequisite:   M.E.  409. 

M.E.  504.  Advanced  Thermodynamics  (3-6)  Pure  and  applied  thermodynamics 
including  its  application  to  advanced  engineering  problems;  collateral  reading 
and  discussion  of  the  classical  works  on  the  subject.  Prerequisite:  M.E.  3  or  104. 

M.E.  505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer  to 
efficient  design  of  mechanical  engineering  equipment.  Prerequisite:   M.E.  412. 

M.E.  506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted  to 
the  individual  requirements  of  graduates  in  mechanical  engineering. 
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M.E.  507.  Advanced  Internal  Combustion  Engines  (3)  Design  and  perform- 
ance of  both  carburetor  and  fuel  injection  type  reciprocating  engines  primarily 
from  the  thermodynamic  viewpoint,  with  emphasis  on  the  economics  of  opera- 
tion. Prerequisites:  M.E.  413,  504. 

M.E.  508.  Mechanical  Engineering  Research  (1-9)  Research  related  to  the 
mechanical  engineering  major  subject;  work  must  show  evidence  of  original 
thinking;  may  be  scheduled  as  thesis  work  for  the  M.S.  degree. 

M.E.  509.  Heat  Engineering  Seminar  (2-6)  Advanced  studies  in  design  and  per- 
formance of  heat  equipment,  direct-fired  and  unfired;  adapted  to  the  individual 
requirements  of  graduates  in  mechanical  engineering.  Prerequisite:   M.E.  6. 

M.E.  Des.  502.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of  lubri- 
cation, and  the  methods  of  applying  it  to  bearing  design,  together  with  a  survey 
of  methods  of  testing  lubricants. 

M.E.  Des.  505.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional 
vibrations  in  and  balancing  of  rotating  and  reciprocating  machinery;  an  exact 
analysis  of  the  stresses  produced  by  these  and  other  dynamic  forces  in  machine 
parts.  Prerequisites:  Mchs.  12,  M.E.  Des.  8. 

M.E.  Lab.  501.  Investigation  Projects  (2-6)  Special  experimental  studies  or  in- 
vestigations in  mechanical  engineering,  adapted  to  individual  requirements. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

M.E.  401a,b,c,d.     Mechanical  Engineering   (3-12) 

M.E.  402.     Air  Conditioning   (3) 

M.E.  408.     Steam  Turbines   (3) 

M.E.  409.     Gas  Turbines   (3) 

M.E.  410.     Steam  Power  Plants   (3) 

M.E.  411.     Pjefrigeration    (3) 

M.E.  412.     Fundamentals  of  Heat  Transfer   (3) 

M.E.  413.     Internal  Combustion  Engines   (3) 

M.E.  416.     Resistance  and  Powering  of  Ships   (3) 

M.E.  Des.  402.     Design  of  Machine  Tools   (3) 

M.E.  Des.  403.     Advanced  Machine  Design  Problems    (3) 

M.E.  Des.  404.     Machine  Design  Analysis    (3) 


METALLURGY 

Professor  Jay  W.  Fredrickson,  Ph.D. 
Chief  of  the  Division 

Met.  500.  Metallurgical  Research  (3-15  per  semester)  Research  on  special 
topics;  conferences,  reading,  and  library  work  Results  may  be  embodied  in  a 
thesis.  Prerequisites:  Met.  411,  413. 


METALLURG  Y H3 

Met.  501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of 
special  problems  in  metallurgy.  Prerequisites:   Met.  411,  413. 

Met.  502.  Metallurgical  Seminar  (1  per  semester)  Conferences,  reading,  and 
reports.  Required  of  all  graduate  students  in  metallurgy. 

Met.  515.  Corrosion  and  Protection  of  Metallic  Surfaces  (3)  Phenomena  and 
theories  of  metallic  corrosion;  chemistry  and  metallurgy  of  metal  protection.  Pre- 
requisites: Met.  411,  413.  Professor  Read 

Met.  516.  Mechanical  Metallurgy  (3)  Theories  of  plastic  flow  in  polycrystal- 
line  metals;  calculations  of  simple  and  combined  stresses  and  application  to  metal 
forming  and  mechanical  tests.  Prerequisites:  Met.  411,  413. 

Met.  517.  Advancfd  Nonferrous  Metallurgy  (3)  Theory  of  electrorefining, 
electrowinning,  and  processes  involving  the  vapor  phase;  physical  chemistry  of 
roasting  and  leaching.  Prerequisites:  Met.  411,  413.  Professor  Read 

Met.  518.  Constitution  of  Metallurgical  Systems  (3)  Application  of  thermo- 
dynamic principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and  slag- 
metal  systems.  Prerequisites:  Met.  411,  413.  Professor  Davis 

Met.  519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  in  the 
smelting  and  refining  of  iron  and  steel;  slag  control;  solidification  and  primary 
forging  of  steel.  Prerequisites:  Met.  411,  413.  Professor  Davis 

Met.  520.  Foundry  Metallurgy  (3)  Principles  of  foundry  metallurgy;  applica- 
tion to  foundry  operations  for  various  ferrous  and  nonferrous  casting  alloys.  Pre- 
requisites: Met.  411,  413.  Professor  Lindsay 

Met.  521.  Engineering  Alloys  (3)  Requirements  and  applications  of  industrial 
alloys:  mechanical,  thermal,  electrical,  and  magnetic  properties.  Prerequisites: 
Met.  411,  413.  Professor  Lindsay 

Met.  522.  Solid  Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  determin- 
ing factors  in  solid  phase  reactions  in  metals;  diffusion  processes,  nucleation 
theory,  precipitation  from  solid  solution,  eutectoid,  decomposition  and  order- 
disorder  phenomena.  Prerequisites:   Met.  411,  413.  Professor  Lindsay 

Met.  523.  Behavior  of  Metal  Crystals  (3)  Plastic  action  in  single  crystals  of 
metals  and  in  polycrystalline  metals,  theoretical  crystal  plasticity,  recovery,  and 
recrystallization,  deformation  and  recrystallization  textures,  anistropy  in  general. 
Prerequisites:   Met.  411,  413.  Professor  Fredrickson 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Met.  405.  Ferrous  Metallography    (3) 

Met.  406.  Nonferrous  Metallography   (3) 

Met.  407.  Metallurgical  Engineering  I    (3) 

Met.  408.  Metallurgical  Engineering  II   (3) 

Met.  409.  Metallurgical  Investigations  I    (3) 
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Met.  410.  Metallurgical  Investigations  II    (3) 

Met.  411.  Advanced  Physical  Metallurgy   (3) 

Met.  412.  Experimental  Metallurgy   (3) 

Met.  413.  Advanced  Chemical  Metallurgy    (3) 


METEOROLOGY 

Professor  Hans  Neuberger,  D.Sc. 
Chief  of  the  Division 

Meteor.  500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  re- 
ports and  papers;  scientific  outlook.  Prerequisites:  Meteor.  421,  441,  451. 

Meteor.  501.  Meteorological  Research  (3-15)  Research  work  in  physical, 
synoptic,  dynamic  meteorology;  climatology.  Prerequisites:  a  minimum  of  one 
year  of  physics,  calculus,  and  differential  equations,   15   credits  in  meteorology. 

Meteor.  502.  Selected  Topics  of  Advanced  Meteorolgy  (2)  Lectures,  review, 
and  discussion  of  current  problems  in  meteorology.  Prerequisite:  a  minimum  of 
15  credits  in  meteorology. 

Meteor.  504.  Theoretical  and  Dynamic  Meteorology  (3)  Mathematical  analysis 
of  meteorological  phenomena;  theory  of  circulation;  deformation  fields.  Prerequi- 
site: Meteor.  452. 

Meteor.  505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life. 
Prerequisite:  Meteor.  372. 

Meteor.  506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of  at- 
mospheric phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced 
students.  Prerequisite:  Meteor.  421. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Meteor.  421.  Synoptic  Meteorology  I   (3) 

Meteor.  422.  Synoptic  Meteorology  II   (3) 

Meteor.  431.  Synoptic  Meteorology  Laboratory  I   (2) 

Meteor.  432.  Synoptic  Meteorology  Laboratory  II    (2-10) 

Meteor.  441.  Physical  Meteorology  I   (2) 

Meteor.  442.  Physical  Meteorology  II   (2) 

Meteor.  451.  Dynamic  Meteorology  I   (3) 

Meteor.  452.  Dynamic  Meteorology  II   (3) 

Meteor.  453.  Problems  in  Dynamic  Meteorology   (1) 

Meteor.  492.  Meteorological  Seminar   (2) 
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MINERAL  ECONOMICS 

Professor  W.  M.  Myers,  M.S.,  Ph.D. 

Chief  of  the  Division 


Min.  Econ.  500.  Marketing  of  Minerals  and  Mineral  Products  (3-6)  Research 
in  mineral  marketing  problems.  Prerequisite:   Min.  Econ.  453.       Professor  Myers 

Min.  Econ,  501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  special- 
ized fields  of  research  in  mineral  economies.  Prerequisite:  Min.  Econ.  453. 

Professor  Myers 

Min.  Econ.  502.  Technologic  Influences  (3-9)  The  relationship  of  technologic 
advancements  to  the  financial  development  of  the  mineral  industries.  Prerequi- 
sites: Min.  Econ.  87,  483. 

Min.  Econ.  503.     Seminar    (2  per  semester)      Prerequisite:   Min.  Econ.  400. 

Min.  Econ.  504.  Valuation  of  Mineral  Properties  and  Equities  (3-6)  Tech- 
niques involved  in  the  valuation  of  mineral  deposits  and  the  equities  of  operating 
companies.  Prerequisite:  Min.  Econ.  490. 

Min.  Econ.  505.  Problems  of  Mineral  Economics  (3-12)  The  determination  of 
basic  technologic-economic  patterns  of  selected  mineral  industries.  Prerequisite: 
Min.  Econ.  87. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Min.  Econ.  400 
Min.  Econ.  453 
Min.  Econ.  483 
Min.  Econ.  484 
Min.  Econ.  486 
Min.  Econ.  490 


Seminar   (1)  Professor  Myers 

Non metallic  Minerals  (3)  Professor  Myers 

The  Metals  and  Their  Ores    (3)  Professor  Myers 

The  Solid  Fuels   (3)  Professor  Myers 

Petroleum  and  Natural  Gas  Economics  (3) 
Mineral  Valuation   (3) 


MINERAL   PREPARATION 

Professor  H.  Beecher  Charmburv,  M.S.,  Ph.D. 

Chief  of  the  Division 


Min.  Prep.  502.  Froth  Flotation  and  Agglomeration  (3)  An  intensive  study  of 
the  theory  and  applications  of  froth  flotation  and  agglomeration.  Prerequisite: 
Min.  Prep.  405.  Professor  Sun 

Min.  Prep.  504.  Mineral  Preparation  Research  (3-10)  Research  work  on  specific 
problems  in  mineral  preparation.  Prerequisite:  Min.  Prep.  405  or  410. 

Min.  Prep.  505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral 
Preparation    (3)      An  intensive  study  of  the  theory  and  applications  of  gravity. 
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magnetic,  electrostatic,  centrifugal,  and  dense-media  processes  of  mineral  concen- 
tration. Prerequisite:  Min.  Prep.  405. 

Min.  Prep.  506.  Mineral  Preparation  Plant  Design  (3-10)  The  layout,  design, 
and  selection  of  equipment  for  specific  mineral  preparation  plant  projects.  Pre- 
requisite: Min.  Prep.  405. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  Prep.  400.  Mineral  Preparation  Seminar   (1) 

Min.  Prep.  403.  Flowsheets  of  Mineral  Preparation  Plants   (2) 

Min.  Prep.  404.  Plant  Layout  and  Design    (3) 

Min.  Prep.  405.  Unit  Operations   (3) 

Min.  Prep.  406.  Mineral  Preparation  Testing   (2) 

Min.  Prep.  410.  Coal  Preparation   (3) 


MINERALOGY 

Professor  Paul  D.  Krynine,  Ph.D. 

Chief  of  the  Division 

Min.  500.  Physical  Mineralogy  (3)  Optical  methods  and  measurement  of  opti- 
cal constants  of  minerals.  Professors  Krynine  and  Bates 

Min.  501a.  Petrology  (3-6)  Microscopic  study  of  rocks,  emphasizing  classifica- 
tion and  genetic  relationships.  Projessors  Krynine,  Osborn,  and  Griffiths 

*Min.  502a.  Mineralogical  Research  (3-18)  An  original  study  of  some  min- 
eralogical  problems,  results  of  which  may  be  applied  on  the  thesis  requirements. 

Min.  504.  Theoretical  Mineralogy  (2)  Selected  topics  in  crystal  chemistry  and 
crystal  physics  applied  to  solid  solution,  polymorphism,  crystal  growth,  and  re- 
lated phenomena;  laboratory  studies  of  identification  techniques  including  X-ray 
diffraction.  Prerequisite:  Min.  461.  Professor  Bates 

-{•Min.  505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of 
literature  dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  select- 
ed to  meet  the  interests  of  the  majority  of  the  students. 

Professors  Krynine,  Osborn,  Bates,  and  Griffiths 

JMin.  507.  Physicochemical  Petrography  (3)  Advanced  work  in  the  constitu- 
tion and  phase  relations  of  inorganic  crystals  and  liquids;  special  emphasis  on 
silicate  compounds  and  glasses.  Prerequisite:   Min.  483.  Professor  Osborn 

*  Credits  to  be  arranged,  3-9  per  semester. 
t  Credits  to  be  arranged,  1   per  semester. 
%  Credits  to  be  arranged,  1-3  per  semester. 
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$Min.  508.  Physicochemical  Petrology  (3)  Application  of  the  principles  of 
physicochemical  petrography  to  the  origin  of  igneous  and  metamorphic  rocks; 
the  distribution  of  elements  in  the  earth's  crust.  Prerequisite:   Min.  507. 

Professor  Osborn 

§Min.  510.  Metamorphism  (2-6)  A  detailed  review  of  chemical  mineralogical 
and  structural  changes  that  take  place  during  metamorphism.  Prerequisite:  Min. 

483.  Professors  Krynine,  Osborn,  Bates,  and  Griffiths 

|| Min.  511.  Basic  Sedimentology  (3-4)  Composition,  texture,  structure,  mass 
properties  of  sediments;  dynamic  processes  in  complex  natural  systems;  sediment- 
ary stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequi- 
site:  Min.  483.  Concurrent:    Min.  513.  Professor  Krynine 

||Min.  512.  Basic  Sedimentology,  Continued  (3-4)  Diastrophism  and  tectonic 
background  of  sedimentation;  depositional  loci;  classification  of  sediments:  the 
quartzites,  graywackes,  and  arkoses;  chemical  sediments;  paleogeography,  paleo- 
climatology,  oil  finding.  Prerequisite:   Min.  511.  Concurrent:  Min.  514. 

Professor  Krynine 

Min.  513.  Methods  of  Analysis  of  Sediments  (2)  Principles  and  practices  used 
in  analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals. 
Concurrent:  Min.  511.  Professor  Griffiths 

Min.  514.  Applied  Sedimentology  (2)  Design  and  control  in  analysis  of  sedi- 
mentary rocks;  application  of  these  techniques  to  industrial  problems.  Concur- 
rent: Min.  512.  Professor  Griffiths 

Min.  515.  Mineralogy  of  Clays  and  Other  Fine-Grained  Materials  (2-3)  The 
physical  and  chemical  properties  of  clay  minerals;  importance  and  application  of 
X-ray  diffraction,  differential  thermal  analysis,  light  and  electron  microscopy. 
Prerequisite:  Min.  460.  Professors  Bates  and  Griffiths 

JMin.  516.  Petrology  of  Fine-Grained  Sediments  (2-3)  The  fine-grained  sedi- 
mentary rocks  and  their  industrial  applications.  Prerequisite:   Min.  515. 

Professors  Griffiths  and  Bates 

JMin.  517.  European  Sediments  (1-6)  Interpretative  microscopic  and  hand  speci- 
men study  of  selected  rock  suites  from  Europe  and  Asia;  correlation  with  paleo- 
geographic  and  tectonic  data.  Prerequisites:   Min.  512,  514.         Professor  Krynine 

§Min.  518.  American  Sediments  (2-8)  Thin  section,  heavy  residue,  textural  and 
field  data  of  arkoses,  graywackes,  quartzites,  and  carbonates  from  representative 
North  American  sedimentary  provinces.  Prerequisites:   Min.  512,  514,  516. 

Professor  Krynine 


X  Credits  to  be  arranged,  1-3  per  semester. 
§  Credits  to  be  arranged,  2-4  per  semester. 
||  Credits  to  be  arranged,  3-4  per  semester. 
j  Credits  to  be  arranged,  2-3  per  semester. 
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JMin.  519.  Oil  Reservoir  Petrology  (2-6)  The  petrographic  fundamentals  con- 
trolling porosity,  storage  capacity,  oil  accumulation,  effective  permeability,  fluid 
yield  and  retention,  exploration  and  production  methods.  Prerequisites:  Min. 
512,  514,  516.  Professors  Krynine  and  Griffiths 

§Min.  520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory 
(heavy)  minerals;  their  significance  in  problems  of  provenance,  pedogenesis, 
mineral  stratigraphy,  and  paleogeography.  Prerequisites:  Min.  511,  512,  513,  514. 

Professor  GriffitJis 

Min.  521.  Color  in  Minerals  (1-2)  The  nature  of  light  absorption  as  a  function 
of  chemical  composition  for  solutions,  glasses,  and  minerals.  Professor  Weyi 

5fMiN.  522.  The  Electron  Microscope  in  Minfralogical  and  Geological  Prob- 
lems (2-6)  Laboratory  investigation  of  geological  subjects  at  high  magnification; 
correlation  of  data  with  those  obtained  by  other  methods  of  study. 

Professor  Bates 

JfMiN.  523.  X-Ray  Diffraction  Studies  of  Minerals  (2-6)  Investigation  of  min- 
eralogical  problems  with  X-rays.  Practicum  includes  preparation  of  samples,  use 
of  X-ray  apparatus,  and  interpretation  of  patterns.  Prerequisite:  Min.  461. 

Professor  Bates 

In  addition  to  these  courses,  the  folloxving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  460.     Physical  Mineralogy   (3)  Professor  Bates 

Min.  461.     Descriptive  Mineralogy    (4)  Professor  Bates 

Min.  483.     Petrography    (4)  Professor  Griffiths 


MINING 

Professor  Arnold  W.  Asman,  B.Sc. 

Chief  of  the  Division 

Mng.  500.  Mining  Seminar  (2)  Conferences,  reading,  and  reports.  Scientific  man- 
agement; public  relations;  technological  developments.  Required  of  all  graduate 
students  in  mining  engineering. 

Mng.  501.  Mine  Engineering  (3)  Mine  mechanization  problems.  The  selection 
of  the  most  suitable  equipment   for  various  conditions.   Prerequisite:   Mng.  488. 

Mng.  504.  Mining  Research  (3-10  per  semester)  Research  work  on  specific  prob- 
lems in  physics  of  mining  and  mine  mechanization.  Prerequisite:   Mng.  481. 

Mng.  506.  Mine  and  Mine  Plant  Design  (3-10)  The  layout,  design,  and  selection 
of  equipment  for  specific  mining  and  mine  plant  projects.  Prerequisite:  Mng.  499. 


§  Credits  to  be  arranged,  2-4  per  semester. 
5  Credits  to  be  arranged,  2-3  per  semester. 
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Mnc.  520.  Mine  Planning  Using  Cycle  Studies  (3-6)  Highly  productive  cycles 
of  mine  section  operation  are  developed  by  use  of  time  and  method  studies  of 
the  various  sub-cycles  involved.  Prerequisite:  Mng.  72. 

Mnc.  521.  Mathematical  Analysis  of  Mine  Layouts  (3)  Proportioning  layouts 
in  regard  to  mineral  available,  distances,  and  centroids  of  mining  areas;  incre- 
mental and  sub-cycle  costs.  Prerequisite:  Mng.  488. 

Mng.  522.  Rock  Mechanics  (3-6)  A  detailed  study  of  the  physical  properties  of 
rocks  as  affecting  the  design  of  underground  openings;  testing  procedures,  cal- 
culations, and  design.  Prerequisite:  Mng.  499. 

Mng.  523.  Mine  Dusts  (3)  Detailed  studies  of  methods  of  collecting,  sampling, 
and  determining  the  amount,  size,  and  mineral  content  of  dust  in  mine  atmos- 
pheres; methods  of  dust  control.  Prerequisite:  Mng.  481. 

Mng.  524.  Underground  Mining  Power  Distribution  Systems  (3-6)  Calculations 
involved  in  the  design  of  power  applications  and  systems  for  mines;  electrical, 
compressed  air;  Diesels;  package  power  for  extremely  gassy  conditions;  section- 
alizing;  loads  and  load  centers.  Prerequisite:   Mng.  488. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Mng.  400.  Mine  Safety  Engineering   (2) 

Mng.  481.  Physics  of  Mining   (4) 

Mng.  484.  Mine  Cost  Control   (2) 

Mng.  488.  Advanced  Mine  Mechanization    (3) 

Mng.  494.  Mine  Management  Engineering   (3) 

Mng.  499.  Advanced  Mining  Design   (2) 


MUSIC 

Professor  Hummel  Fishburn,  M.A.,  Mus.D. 

Head  of  the  Department 

Music  503-506.  Advanced  Stringed  Instruments  (3  per  course)  Study,  repertoire 
building,  and  recital  performance.  Prerequisite:  Music  103-106.  Fee  $25  per  course. 

Professor  Karhan 

Music  511-514.  Advanced  Piano  (3  per  course)  Piano  literature  of  all  periods; 
stress  laid  on  developing  technique  and  preparing  for  public  performance.  Fee 
$25  per  course.  Professor  Brinsmaid 

Music  531-534.  Advanced  Organ  (3  per  course)  Study,  repertoire  building,  and 
recital  performance.  Prerequisite:  Music  31-34.  Fee  $30  per  course. 

Professor  Ceiga 


120 


THE    PENNSYLVANIA     STATE     COLLEGB 


Music  558-561.  Free  Composition  (3  per  course)  Composition:  vocal  and  instru- 
mental, standard  or  modern  idioms.  Prerequisite:  18  credits  in  harmony,  counter- 
point, and  piano.  Professor  Henninger 

Music  563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and 
instrumental  ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses; 
small  instrumental  groups,  band,  and  orchestra.  Prerequisites:  harmony  18  credits, 
including  3  of  orchestration.  Professor  Fishburn 

Music  567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone 
poem,  and  overture  from  the  point  of  view  of  appreciation,  form,  and  orchestra- 
tion. Prerequisites:  Music  6  and  theoretical  knowledge  of  the  key  instruments  of 
the  orchestra.  Professor  Fishburn 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Music  407.     Piano  Repertoire   (3)  Professor  Brinsmaid 

Music  408.     Vocal  Literature   (3)  Mrs.  Reynolds 

Music  429-432.     Singer's  Style  and  Interpretation    (3  per  course)      Fee  $25  per 

course. 
Music  456. 
Music  464. 
Music  465. 


Professor  Taylor 
Elementary  Counterpoint   (3)  Professor  Henninger 

Musical  Literature  of  the  Romantic  Period   (3)     Professor  Fishburn 
Musical  Literature  of  the  Modern  Period    (3)       Professor  Fishburn 


Music  466.     Advanced  Conducting   (3) 


Professor  Gullo 


MUSIC  EDUCATION 

Professor  Hummel  Fishburn,  M.A.,  Mus.D. 
Head  of  the  Department 


Music  Ed.  500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases  of 
music  education,  both  instrumental  and  vocal;  research  and  literature  dealing 
with  these  problems. 

Music  Ed.  571.  Vocal  Pedagogy  (3)  Detailed  study  of  vocal  problems  met  in 
public  schools,  elementary  through  high  school;  vocal  class  pedagogy  and  litera- 
ture; daily  voice  training.  Prerequisites:   Music  Ed.  48  and  teaching  experience. 

Music  Ed.  572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  the  fields 
of  band  and  orchestra.  Prerequisite:  Music  Ed.  54  or  practical  experience. 

Music  Ed.  573.  The  Materials  of  Appreciation  (3)  Methods  and  materials  for 
the  development  of  music  appreciation  in  the  elementary  and  secondary  schools. 
Prerequisites:  Music  5  and  teaching  experience. 

Music  Ed.  574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present-day 
music  education  materials  and  methods  (elementary  and  secondary  levels)  in  re- 
lation to  modern  educational  philosophy;  emphasis  upon  practical  problems  pre- 
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sented  by  members  of  the  class.   Prerequisites:    Music  Ed.  48  and   teaching  ex- 
perience. 

Music  Ed.  575.  The  Junior  High  School  Music  Curriculum  (3)  Instructional 
materials,  procedures,  curricular  and  extracurricular  activities,  integration  with 
other  subjects.  Lecture  3  hours. 

Music  Ed.  590.     Thesis   (3-15) 

Music  Ed.  594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for  train- 
ing the  listener  to  grasp,  understand,  and  write  what  is  heard  from  melody  to 
four-part  harmony.  Prerequisite:   12  credits  in  ear  training  and/or  harmony. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Music  Ed.  401.  Music  in  the  Rural  Area   (3) 

Music  Ed.  462.  Pedagogy  of  Theory   (3) 

Music  Ed.  468.  The  Teaching  of  Piano   (3) 

Music  Ed.  469.  Band  and  Orchestra  Technique   (3) 

Music  Ed.  470.  Choral  Technique   (3) 

Music  Ed.  475.  Objectives  and  Problems  in  Elementary  Music  Education    (3) 


PETROLEUM  AND   NATURAL  GAS 

Professor  John  C.  Calhoun,  M.S.,  Ph.D. 
Chief  of  the  Division 

Pet.E.  500a.  Petroleum  and  Natural  Gas  Engineering  Research  (3-9  per  semes- 
ter) 

Pet.E.  501.  Energetics  of  Petroleum  Engineering  (3)  Applications  of  thermo- 
dynamics to  special  problems  in  production  of  petroleum  and  natural  gas.  Pre- 
requisite: M.E.  2. 

Pet.E.  502a.  Petroleum  and  Natural  Gas  Engineering  Seminar  (3-9)  An  inten- 
sive study  of  one  or  several  phases  of  petroleum  engineering. 

Pet.E.  503.  The  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3)  Flow 
and  pressure  distributions  for  various  geometric  patterns  for  steady  and  unsteady 
states.  Prerequisite:  Math.  431. 

Pet.E.  504.  Water  Flooding  (3-6)  Continuation  of  Pet.E.  485  with  emphasis  on 
special  problems.  Prerequisite:  Chem.  40. 

Pet.E.  506.  Advanced  Petroleum  Engineering  (5)  Advanced  problems  in  petrol- 
eum and  natural  gas  production.  Prerequisites:  Chem.  41,  Pet.E,  74. 

Pet.E.  507.  Condensate  Fields  (2)  Retrograde  condensation  phenomenon  of  hy- 
drocarbon mixtures  at  high  pressure;  literature  on  condensate  fields;  production 
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methods  and  equipment  design:  casing  heads,  compressors,  separators,  stabilizers; 
safety  measures.  Prerequisite:  Pet.E.  501. 

Pet.E.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2-3) 
Principles  of  colloidal  activity  applied  to  the  control  of  the  properties  of  clay 
slips,  drilling  fluids,  and  similar  suspensions.  (In  co-operation  with  the  Ceramics 
staff.)    Prerequisite:  Chem.  41.  Professor  Henry 

Pet.E.  509.  Advanced  Petroleum  Engineering  Design  (2)  Continuation  of  Pet.E. 
84.  Projects  in  the  selection  of  engineering  materials  for  casing  programs,  drilling 
rigs;  production,  treatment,  stabilization,  and  transportation  of  crude  oils.  Pre- 
requisite: Pet.E.  84. 

Pet.E.  510.     Modern  Methods  of  Hydrocarbon  Analyses   (3) 

Pet.E.  Lab.  508.  Rotary  Drilling  Fluid  Laboratory  (1)  Supplementary  to 
Pet.E.  508.  Prerequisite:  Chem.  41.  Concurrent:  Pet.E.  508. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pet.E.  481.     Natural  Gas  and  Gasoline  Plants  (4) 
Pet.E.  485.    Secondary  Recovery  (3) 
Pet.E.  491.     Oil  and  Gas  Reservoir  Engineering  (3) 
Pet.E.  Lab.  481.     Natural  Gas  Laboratory   (1) 
Pet.E.  Lab.  490.    Advanced  Core  Testing  (3) 


PHILOSOPHY 

Professor  John  A.  Mourant,  M.A.,  Ph.D. 

Head  of  the  Department 

Phil.  500a,b.     Ethical  Seminar    (2-6)      A  critical  study  of  some  phase  of  ethical 
fact  and  theory. 

Phil.  501a,b,c,d.     Philosophy   Seminar    (2-12)     Meets   the   demand   for  advanced 
study  in  special  fields  of  philosophical  thought. 

Phil.  502.     Theory  of  Epistemology    (3)     A  systematic  and  critical  analysis  of 
some  aspect  of  contemporary  epistemology. 

Phil.  503.     Logic    (3)      The  logical  basis  of  mathematics  and  its  ultimate  nature. 

Phil.  504.    Social  and  Political  Philosophy    (3)     A  critical  study  of  basic  prob- 
lems in  their  historical  and  functional  setting. 

Phil.  505.     Ideals    of    Western    Civilization    (°)     An   analysis   of   contemporary 
ideals  in  terms  of  their  Graeco-Judean  bases. 
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Phil.  507.     Seminar  in  History  of  Philosophy   (3-12)      Concentrated  study  of  some 
work  or  problem  in  the  history  of  philosophy. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phil.  401.  Religious  Philosophy  of  the  Great  Reformers   (3) 

Phil.  408.  Advanced  Social  and  Political  Philosophy   (3) 

Phil.  409.  Philosophy  of  St.  Thomas  Aquinas   (3) 

Phil.  415.  The  Philosophy  of  Kant   (3) 

Phil.  418.  Recent  and  Contemporary  Philosophy   (3) 

Phil.  426.  Metaphysics   (3) 

Phil.  427.  Advanced  Ethics   (3) 

Phil.  428.  Advanced  Logic   (3) 

Phil.  430.  Honors  Course  in  Philosophy   (3) 


PHYSICAL   EDUCATION 

Consult  Profkssor  Lloyd  M.  Jones,  M.A.,  Ph.D. 

Phys.  Ed.  500.     Problem  in  Physical  Education    (3)      Prerequisite:   Phys.  Ed.  455. 

Phys.  Ed.  522.  Organization  and  Administration  of  Physical  Education  in  Col- 
leges and  Universities  (3)  Administration  of  physical  education  in  college; 
credits,  schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and 
facilities.  Prerequisite:  Phys.  Ed.  491.  Professor  Thiel 

Phys.  Ed.  523.  Administration  of  College  Athletics  (3)  Eligibility,  schedules, 
managerial  systems,  the  relationships  of  athletics  to  the  physical  education  pro- 
gram and  to  education  in  general.  Prerequisite:  Phys.  Ed.  491.     Professor  Bedenk 

Phys.  Ed.  526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which  re- 
sult from  the  administration  of  athletics  in  schools.  Reports  on  some  aspects  of 
athletics  required.  Prerequisites:  Phys.  Ed.  460,  481.  Professor  Bedenk 

Phys.  Ed.  528.  Professional  Education  of  Teachers  of  Health  and  Physical 
Education  (3)  Health  and  physical  education  surveys,  publicity,  sociability  and 
personality  tests,  legislation,  state  certification,  standards  for  facilities  and  equip- 
ment, in-service,  follow-up,  and  teacher-community  problems.  Prerequisite:  Phys. 
Ed.  491.  Professor  Jones 

Phys.  Ed.  529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods  and 
policies  of  the  school  supervisor  of  physical  education;  conferences,  planning  and 
presenting  the  program,  evaluating  results,  improving  teachers-in-service,  super- 
vision of  the  classroom  teacher.  Prerequisites:   Phys.  Ed.  452,  453,  491. 

Professor  Jones 

Phys.  Ed.  530.  Research  Techniques  in  Health  Education,  Physical  Education, 
and  Recreation    (3)      Prerequisite:  Phys.  Ed.  490.  Professor  Laicther 
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Phys.  Ed.  531.  Research  in  Health  Education,  Physical  Education,  and  Recre- 
ation  (3)      Prerequisite:  Phys.  Ed.  530.  Professor  Masley 

Phys.  Ed.  532.  Tests  and  Measurements  in  Physical  Education  (3)  Critical 
study  of  the  tests  and  measurements  available  in  physical  education;  methods  of 
constructing  and  evaluating  new  tests  and  measurements.  Prerequisite:  Phys.  Ed. 
490.  Professor  Masley 

Phys.  Ed.  534.  Studies  in  Curriculum  Construction  in  Physical  Education  (3) 
Principles  and  methods  of  curriculum  building  in  physical  education;  the  differ- 
ent psychological  and  educational  points  of  view,  organizing  a  course  of  study 
committee,  making  units  of  instruction.  Prerequisites:  Phys.  Ed.  452,  453,  454. 

Professor  Jones 

Phys.  Ed.  535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Compara- 
tive analysis  of  national  and  local  programs  and  systems  of  physical  education  in 
foreign  countries.  Prerequisites:  Phys.  Ed.  534,  595.  Professor  Speidel 

Phys.  Ed.  536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  tech- 
niques in  athletic  coaching  which  are  not  commonly  recognized  and  used;  ad- 
vanced skills  and  strategy  in  coaching  major  sports.  Prerequisite:   Phys.  Ed.  460. 

Professor  Lawther 

Phys.  Ed.  550.  Seminar  in  Health  Education,  Physical  Education,  and  Recrea- 
tion   (1-6)      Open  only  to  students  preparing  approved  theses  and  dissertations. 

Professor  Jones  and  Staff 

Phys.  Ed.  555.  Relationships  of  Physical  Education  to  the  Exact  Sciences  (3) 
Prerequisite:  Phys.  Ed.  581.  Professor  Lucey 

Phys.  Ed.  560.  Administrative  Problems  of  Physical  Education  in  Schools  (3) 
Solutions  to  problems  emerging  from  the  administration  of  physical  education  in 
schools,  fitting  physical  education  into  the  school's  schedule,  awards  and  budgets. 
Prerequisite:  Phys.  Ed.  491.  Professor  Jones 

Phys.  Ed.  581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human 
motion  and  body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic 
adaptation  of  the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequi- 
sites: Health  Ed.  244,  Phys.  Ed.  399.  Professor  Kelly 

Phys.  Ed.  595.  Philosophy  of  Health  Education,  Physical  Education,  and  Rec- 
reation   (3)      Prerequisite:  Health  Ed.  453  or  Phys.  Ed.  465  or  491. 

Professor  Jones 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phys.  Ed.  424.     Modern  Trends  in  Health  Education,  Physical  Education,  Rec- 
reation, and  Athletics   (3)  Professor  Jones 
Phys.  Ed.  429S.     The  Modern  Dance  in  Education    (3)                     Professor  Briant 
Phys.  Ed.  431 S.     Coaching  of  Advanced  Baseball   (3)                      Professor  Bedenk 
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Phys.  Ed.  436S.     Coaching  of  Advanced  Football    (3) 
Phys.  Ed.  437S.     Coaching  of  Advanced  Basketball    (3) 
Phys.  Ed.  438S.     Coaching  of  Advanced  Track    (3) 
Phys.  Ed.  439S.     Coaching  of  Advanced  Soccer    (3) 
Phys.  Ed.  440S.     Coaching  of  Advanced  Gymnastics   (3) 
Phys.  Ed.  44 IS.     Advanced  Coaching  of  Athletics  for  Men 

Unit  A.     Basketball   (1) 

Unit  B.     Football   (1) 

Unit  C.     Track  and  Field    (1) 

Unit  D.     Baseball   (1) 

Unit  E.     Wrestling   (1) 

Unit  F.     Soccer   (1) 

Unit  G.     Swimming    (1) 

Unit  H.     Gymnastics    (!) 

Unit  1.     Boxing    (1) 

Unit  J.     Lacrosse   (1) 

Unit  K.     Fencing   (1) 
Phys.  Ed.  449S.     Advanced  Teaching  of  Sports  and  Rhythmics 

Unit  A.     Soccer  and  Speedball    (1) 

Unit  B.     Basketball   (1) 

Unit  C.     Field  Hockey    (1) 

Unit  D.     Archery    (1) 

Unit  E.     Swimming    (1) 

Unit  F.     Rhythmics  for  Children    (3) 


Unit  G.     Modern  Dance  and  Acco)npaniment    (1) 

Unit  H.     Early  American   Country  Dancing  and  Social  Dancin 


(1) 


Unit  I. 

Tennis   (1) 

Unit  J. 

Badminton 

Unit  K. 

Golf   (1) 

Phys.  Ed. 

452S,  452 X. 

MENTARY  SCHOOL    (3) 

Phys.  Ed. 

453S,  453X. 

School 

(3) 

Phys.  Ed. 

454.     The  X 

Professor  Bedenk 

Professor  Cxross 

Professor  Werner 

Mr.  Jeffrey 

Professor  Wettstone 

(1-11) 

Professor  Gross 

Professor  Bedenk 

Professor  Werner 

Professor  Bedenk 

Professor  Speidel 

Mr.  Jeffrey 

Mr.  Gutteron 

Professor  Wettstone 

Mr.  Sulkoivski 

Professor  Thiel 

Professor  Meyer 

(1-11) 

Professor  Lucey 

Professor  Lucey 

Professor  Lucey 

Professor  Haidt 

Miss  Leonard 

Professor  Brian t 

Professor  Briant 

:  (i) 

Professor  Briant 
Professor  Lucey 
Professor  Lucey 


Analysis  of  Physical 


Mr.  Rutherford 

Education  Activities  for  the  Ele- 

Professor  Speidel 

Analysis  of  Physical  Education  Activities  for  the  High 

Professor  Bischoff 
Natural  Program  of  Physical  Education  Activities,  Applied 
(3)  Professor  Bischoff 

Scientific  Method  in  Health  and  Physical  Education   (3) 

Professor  Masley 
Methods  and  Principles  of  Athletic  Coaching    (3) 

Professor  Lawther 
Visual  Instruction  in  Athletics    (3)  Professor  Conger 

Health  Education,   Physical  Education,   Recreation,  and  Ath- 
letics for  the  School  Administrator   (3)  Professor  Jones 
Unit  A.     Athletics  in  the  Schools    (1) 
Unit  B.     Health  Education   in  the  Schools    (1) 
Unit  C.     Physical  Education  and  Recreation  in  the  Schools    (1) 
Phys.  Ed.  480.     Advanced  Anatomy  and  Physiology,  Applied    (3)      Professor  Kelly 


Phys.  Ed.  455. 

Phys.  Ed.  460. 

Phys.  Ed.  466S. 

Phys.  Ed.  47 IS. 
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Phys.  Ed.  482,  482X.     Posture  Education  in  the  Schools    (3)  Professor  Kelly 

Phys.  Ed.  488S.     The  Administration  of   Phyical   Education   and  Athletics  for 
Women   (3)  Professor  Haidt 

Phys.  Ed.  489.     Intramural  Athletics    (3)  Professor  Bischoff 

Phys.  Ed.  490.     Introduction  to  Tests  and  Measurements  in  Health  and  Physical 
Education   (3)  Professor  Masley 

Phys.  Ed.  491.     Organization  and  Administration  of  Health  and  Physical  Edu- 
cation in  Schools   (3)  Professor  Jones 


PHYSICS 

Professor  Harold  K.  Schilling,  M.A.,  Ph.D. 
Head  of  the  Department 

Phys.  501a,b,c,d,e.  Physics  Research  (1-15  per  semester)  Original  work  to  ob- 
tain material  for  a  thesis.  May  be  continued  in  successive  semesters  as  Phys.  501b, 
501c,  etc.  to  a  maximum  of  45  credits. 

Phys.  507.  Theoretical  Thermodynamics  (3)  A  mathematical  treatment  of  the 
principles  of  thermodynamics. 

Phys.  509.  Physics  Seminar  (1)  Selected  topics  from  current  physical  research 
critically  examined  and  discussed.  May  be  continued  in  successive  semesters  as 
Phys.  509a,  509b,  509c. 

Phys.  517.  Kinetic  Theory  (3)  The  Maxwell-Boltzmann  law,  Brownian  move- 
ments, specific  heats,  and  other  selected  topics.  Prerequisites:  Phys.  411,  Math.  431. 

Phys.  521.  Crystal  Structure  (3)  The  solution  of  the  structure  of  crystals  by 
X-ray  methods.  Available  for  major  credit  in  either  physics  or  chemistry. 

Phys.  522.  Advanced  Crystal  Analysis  (3)  Continuation  of  Phys.  521,  including 
the  application  of  crystal  structure  studies  to  physical,  chemical,  and  metallurgi- 
cal problems.  Available  for  major  credit  in  either  physics  or  chemistry. 

Phys.  530.  Introduction  to  Theoretical  Physics  (3)  The  application  of  higher 
mathematics  to  problems  in  the  various  fields  of  physics.  Prerequisites:  Math.  431, 
Phys.  285. 

Phys.  531.     Theoretical  Physics    (3)      Continuation  of  Phys.  530. 

Phys.  533.  Theory  of  Sound  (3)  Mathematical  treatment  of  the  theory  of  sound. 
Prerequisite:  Phys.  530. 

Phys.  551.  Advanced  Electron  Theory  (1-3)  Properties  of  matter  in  terms  of 
modern  electron  theory.  Prerequisite:  Phys.  531. 

Phys.  553.  Nuclear  Physics  (3)  Mathematic?l  course  in  nuclear  physics.  Pre- 
requisite: Phys.  562. 


PHYSIC  s m 

Phys.  557.  Electricity  and  Magnetism  (3)  A  treatment  of  the  mathematical 
theory  of  electricity  and  magnetism.  Prerequisite:   Phys.  467. 

Phys.  558.  Electricity  and  Magnetism  (3)  Continuation  of  Phys.  557.  Prerequi- 
site: Phys.  557. 

Phys.  559.  Physical  Optics  (3)  Advanced  study  of  the  physical  properties  of 
light.  Prerequisite:  Phys.  459. 

Phys.  560.  Advanced  Physical  Measurements  (1-18)  Offers  opportunity  for  ad- 
vanced work  in  the  various  fields  of  physics. 

Phys.  561.  De  Broglie  Waves  and  Quantum  Mechanics  (3)  An  introduction  to 
the  modern  interpretation  of  atomic  structure  and  radiation  phenomena,  based 
upon  the  de  Broglie  and  Schroedinger  wave  theory.  Prerequisite:  Phys.  531. 

Phys.  562.  Wave  Mechanics  in  Modern  Physics  (3)  This  continuation  of  Phys. 
561  discusses  the  theory  of  atomic  and  simple  molecular  spectra,  Zeeman  and 
Stark  effect,  theories  of  metallic  conductivity  and  thermionic  emission,  etc.  Pre- 
requisite: Phys.  561. 

Phys.  571.     Atomic  Structure    (3)      Recent  work  in  atomic  and  subatomic  physics. 

Phys.  572.  Spectroscopy  (3)  Atomic  and  molecular  spectra,  both  emission  and 
absorption  methods  of  excitation,  radiation  and  ionization  potentials,  spectral 
series,  fine  structure,  spectra  of  ionized  and  stripped  atoms. 

Phys.  575.  Problems  in  Modern  Physics  (1-3)  Theoretical  studies  in  any  field 
of  modern  physics  with  or  without  associated  experimental  work.  Prerequisite: 
Phys.  455. 

Phys.  577.  Classical  Mechanics  (3)  The  principles  and  applications  of  classical 
mechanics.  Prerequisite:  Phys.  461. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phys.  400.     Intermediate  Electricity  and  Magnetism    (4) 

Phys.  402.     Electronics   (4) 

Phys.  404.     Electronic  Measurements  (2-4) 

Phys.  411.     Theoretical  Mechanics   (3) 

Phys.  417.     The  Teaching  of  Physics  (3) 

Phys.  420.     Intermediate  Heat  (3) 

Phys.  433S.     Intermediate  Mechanics  and  Fluid  Physics   (3) 

Phys.  435S.     Intermediate  Electricity  and  Magnetism    (3) 

Phys.  437S.     Intermediate  Heat,  Sound,  and  Light   (3) 

Phys.  439S.     Elementary  Survey  of  Modern  Physics   (3) 

Phys.  443.     Intermediate  Acoustics  (3) 

Phys.  444.     Measurements  in  Acoustics   (2) 

Phys.  454.     Atomic  and  Nuclear  Physics   (3) 

Phys.  456.     Atomic  and  Nuclear  Physics   (3) 
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Phys. 

457. 

Phys. 

458. 

Phys. 

461. 

Phys. 

467. 

Phys. 

477. 

Phys. 

486. 

Phys. 

490. 

Phys. 

491 S 

Experimental  Atomic  Physics  (2) 
Intermediate  Optics   (4) 
Theoretical  Mechanics  (3) 
Intermediate  Electricity  and  Magnetism   (3) 
X-Ray  Analysis  of  Solids  and  Liquids   (3) 
Astronomical  Photography   (3-6) 
Modern  Stellar  Theory   (3-9) 
Advanced  Celestial  Measurements   (3-9) 


POLITICAL  SCIENCE 

Professor  M.  Nelson  McGeary,  M.A.,  Ph.D. 

Head  of  the  Department 

Pol.  Sci.  500.  Seminar  in  Political  Science    (3-12)      Subject  to  be  announced. 

Pol.  Sci.  505.  Seminar  in  Advanced  American  Government   (3-12) 

Pol.  Sci.  508.  Research  in  Public  Administration    (3-12) 

Pol.  Sci.  509.  Research  Techniques  in  Political  Science   (3) 

Pol.  Sci.  510.  Political  and  Administrative  Problems  in   Pennsylvania    (3-6) 

Pol.  Sci.  512.  Comparative  Government   (3-12) 

Pol.  Sci.  515.  International  Relations   (3-6) 

Pol.  Sci.  516.  International  Law   (3-6) 

Pol.  Sci.  517.  International  Organization    (3-6) 

Pol.  Sci.  519.  Public  Administration    (3-6) 

Pol.  Sci.  520.  Administrative  Law    (3-6) 

Pol.  Sci.  521.  Political  Theory   (3-6) 

Pol.  Sci.  525.  Political  Parties  (3-6) 

Pol.  Sci.  526.  Public  Opinion  and  Propaganda   (3-6) 

Pol.  Sci.  533.  Labor  and  Welfare  Legislation    (3-6) 

Pol.  Sci.  535.  Government  Regulation    (3-6) 


In  addition  to  these  courses,  tlie  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pol.  Sci.  411.  American  Political  Theory   (3) 

Pol.  Sci.  413.  Government  and  Foreign  Policy  of  the  Soviet  Union   (3) 

Pol.  Sci.  415.  International  Organization    (3) 

Pol.  Sci.  416.  International  Law   (3) 

Pol.  Sci.  417.  Municipal  Government   (3) 

Pol.  Sci.  419.  Public  Administration    (3) 

Pol.  Sci.  420.  Public  Personnel   (3) 

Pol.  Sci.  421.  Modern  Political  Theories   (3) 

Pol.  Sci.  424.  State  Government  in  the  United  States   (3) 

Pol.  Sci.  427.  Public  Opinion  and  Propaganda   (3) 

Pol.  Sci.  428.  Pennsylvania  Local  Government   (3) 


POULTRY     HUSBANDRY 129 

Pol.  Scr.  429.     Pennsylvania  Local  Administration    (3) 

Pol.  Scr.  431.     Ancient  and  Medieval  Political  Theories   (3) 

Pol.  Scr.  432.     Current   Political   Trends  and   Problems   in   the   United  States 

(3-9) 
Pol.  Sci.  433.     Labor  and  Welfare  Legislation  and  Administrative  Problems   (3) 
Pol.  Scr.  435.     Government  Housing,  Planning,  and  Public  Works   (3) 
Pol.  Sci.  442.     American  Foreign  Policy    (3) 
Pol.  Scr.  444.     Government  Regulation   (3) 
Pol.  Scr.  445.     Administrative  Law   (3) 
Pol.  Sci.  446.    Judicial  Systems   (3) 

Pol.  Scr.  450.     Government  and  Foreign  Policies  of  Britain  and  the  Common- 
wealth  (3) 
Pol.  Scr.  452.     Governments  and  Foreign  Policies  of  Western  Europe    (3) 
Pol.  Scr.  454.     Governments  and  FoRErGN  Policies  of  Eastern  Europe   (3) 
Pol.  Sci.  456.     Governments  and  Foreign  Policies  of  Latin  America   (3) 
Pol.  Scr.  458.     Governments  and  Foreign  Policies  of  the  Far  East   (3) 
Pol.  Scr.  499X.     Foreign  Study  in  Government   (2-6) 


PORTUGUESE 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Port.  571.     Seminar  in  Portuguese  Literature    (3-6)      Prerequisite:   Port.  4. 


POULTRY   HUSBANDRY 

Professor  Ernest  W.  Callenbach,  M.S. 
Head  of  the  Department 

P.H.  502.     Advanced  Poultry  Nutrition    (2-4)      Prerequisite:   P.H.  3. 

Professor  Murphy 

P.H.  503.     Advanced  Poultry  Farm  Management    (2-4)      Prerequisite:  P.H.  8. 

Professor  Bressler 

P.H.  504.     Advanced  Market  Poultry  and  Eggs    (2-4)      Prerequisites:    P.H.    I,  7; 
Agr.  Ec.  33  or  2  additional  credits  in  poultry  husbandry.  Professor  Mar  golf 

P.H.  505.     Research    in    Poultry    Husbandry     (3-10)      Prerequisite:    9    credits    in 
poultry  husbandry.  Professor  Callenbach  and  Staff 

P.H.  506.     Seminar  in  Poultry  Husbandry    (1-6)      Professor  Callenbach  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

P.H.  412.     Poultry  Breeding   (3)  Professor  Maw 


130 THE    PENNSYLVANIA     STATE     COLLEGE 

PSYCHOLOGY 

Professor  Bruce  V.  Moore,  M.A.,  Ph.D. 

Head  of  the  Department 

Psv.  500.  Seminar:  Introduction  to  Research  Methods  (1)  Prerequisite:  12 
credits  in  psychology. 

Psy.  501.  Advanced  Psychology  (3)  A  comprehensive  study  of  general  psychol- 
ogy. Prerequisite:  9  credits  in  psychology.  Professor  Lepley 

Psy.  502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and 
principles  underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14 
or  414;  Ed.  31  or  teaching  experience.  Professor  van  Ormer 

Psy.  503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and 
function  of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields 
of  sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits 
in  psychology.  Professor  DeCamp 

Psy.  504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylo- 
genetic  growth  and  development;  biological  implications;  comparison  of  different 
types  of  animals,  including  man.  Prerequisite:  9  credits  in  psychology. 

Professor  Carpenter 

Psy.  505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

Psy.  506.  Clinical  Psychology  (1-6)  Procedures  used  in  the  Psychology  Clinic. 
Limited  to  students  enrolled  in  Psy.  560.  Prerequisites:  Ed.  70  or  Psy.  471;  Psy. 
550  or  551.  Professor  Snyder 

Psy.  509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2-3)  Critical 
evaluation  of  the  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin. 
Application  of  learning  theory  to  major  problems  in  psychology.  Prerequisite: 
Psy.  4  or  407  or  414.  Professor  Grosslight 

Psy.  510.  History  of  Psychology  (3)  The  theoretical  systems,  experiments,  and 
personalities  in  the  development  of  modern  psychology  until  about  1920.  Pre- 
requisite: 9  credits  in  psychology.  Professor  Carpenter 

Psy.  511.  Contemporary  American  Psychology  (2-3)  Current  systems  or  schools 
of  psychology  with  comparative  study  and  critical  analysis;  points  of  view  as  pre- 
sented by  recognized  leaders.  Prerequisite:  9  credits  in  psychology. 

Professor  Lepley 

Psy.  513.  Educational  Psychology:  Differential  (2)  Causes  of  differences  in 
achievement  and  personality;  psychological  implications  of  the  methods  used  by 
schools  in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6 
credits  at  400  level  in  psychology.  Professor  van  Ormer 
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Psy.  514.  Educational  Psychology:  Learning  (2)  Experimentally  determined 
facts  about  the  learning  process;  synthesis  of  main  theories  of  learning;  applica- 
tion of  principles  related  to:  motivation,  practice,  retention,  transfer,  meaning, 
and  problem  solving.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in 
psychology.  Professor  van  Ormer 

Psy.  515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Sampling,  tests 
of  significance,  factor  analysis,  analysis  of  variance  and  other  advanced  statistical 
methods;  the  application  of  statistical  methods  to  practical  problems.  Prerequisite: 
Psy.  415  or  Ed.  574.  Professor  Kurtz 

Psy.  517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control 
of  attitudes  and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and 
ideologies  as  determinants  of  action.  Prerequisite:  18  hours  in  psychology,  in- 
cluding Psy.  417,  422,  437.  Professor  Carpenter 

Psy.  521.  Research  Problems  in  Industrial  Psychology  (2-6)  Actual  industrial 
personnel  problems  in  laboratory  and  industrial  plants:  monotony,  fatigue, 
psychological  selection,  and  training  procedures.  Prerequisites:  Psy.  21  or  421;  431. 

Professor  Kinsley  Smith 

Psy.  522.  Advanced  Psychological  Marketing  Research  Techniques  (3-6)  Tech- 
nical aspects  of  sampling;  construction,  tabulation,  and  interpretation  of  ques- 
tionnaires to  test  consumer  reaction  to  products,  advertising,  and  company 
policies.  Prerequisite:   15  credits  in  psychology,  including  Psy.   15,  21,  422. 

Professor  Guest 

Psy.  528.  Opinion  Research  Administration  (3-6)  Practicum  in  the  planning, 
development  of  techniques,  and  administration  of  the  sample  survey.  Prerequi- 
sites: Psy.  422,  428.  Professor  Guest 

Psy.  534.  Applications  of  Psychology  in  Bio-Mechanics  (2)  Experimental 
studies  of  psychological  factors  affecting  design  and  operation  of  machines.  Pre- 
requisites: Psy.  3  and  4,  or  501.  Professor  Kinsley  Smith 

Psy.  539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive, 
motive,  will,  purpose;  methodology  and  results  of  physiological,  experimental, 
and  clinical  investigation  of  basic  drives.  Prerequisites:  Psy.  3,  4. 

Professor  Kendon  Smith 

Psy.  540.  Clinical  Psychology  Seminar  (1-6)  Seminar  on  current  problems  in 
clinical  psychology.  Prerequisite:  Psy.  482. 

Psy.  541.  Dynamics  of  Human  Adjustment  (3)  Seminar  on  motivation  of  human 
behavior,  frustration,  and  mechanisms  of  adjustment;  normal  behavior  is  stressed. 
Prerequisite:  Psy.  437.  Professor  Bernreuter 

Psy.  542.  Psychopathology  (3)  Covers  basic,  developmental,  human,  experi- 
mental reactions,  showing  how  normal  and  pathological  character  trends  and 
deviations  evolve;  basic  reasons  for  and  applications  of  psychotherapeutic  meth- 
ods. Prerequisite:  Psy.  412  or  437.  Professor  Lott 
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Psy.  543.  Counseling  Techniques  (2)  Survey  of  psychotherapeutic  methods;  his- 
tory, theory,  and  methods  employed;  case  illustrations.  Prerequisite:  Psy.  482. 

Professor  Snyder 

Psy.  550.  Psychometrics:  Binet  (2)  Measurement  of  intelligence  by  Stanford 
revision  of  the  Binet-Simon  technique;  demonstrations,  lectures;  practice  admin- 
istering tests;  observations  of  student  by  instructor.  Prerequisite:  Psy.  471. 

Psy.  551.  Psychometrics:  Point  Scales  (2)  Measurement  of  intelligence  by  in- 
dividual nonverbal  techniques:  Arthur,  Wechsler- Belle vue,  and  others;  demon- 
strations, lectures,  and  practice  administering  tests  under  observation.  Prerequi- 
site: Psy.  471. 

Psy.  552.  Psychometrics:  Preschool  (2)  Measurement  by  individual  preschool 
scales:  Merrill-Palmer,  Minnesota,  California  First  Year;  demonstrations,  lectures, 
and  practice  in  administering  tests  under  observation.  Prerequisite:  Psy.  551. 

Psy.  553.  Psychometrics:  Advanced  (2)  Measurement  of  intelligence,  social 
maturity,  and  other  characteristics;  demonstration,  lectures,  and  practice  in  ad- 
ministering tests;  observations  by  instructor.  Prerequisite:   Psy.  550. 

Professor  Bernreuter 

Psy.  554.  Psychometrics:  Sensory  (2-3)  Measurement  of  auditory  and  visual 
acuity  and  defects;  psychophysiological  theory;  demonstrations,  lectures,  and 
practice  in  administering  and  interpreting  tests  under  observation.  Prerequisite: 
Psy.  4. 

Psy.  555.  Psychometrics:  Rorschach  Administration  (3)  Introduction  to  theory 
of  projective  tests;  supervised  practice  in  administering  and  scoring  of  the  Ror- 
schach test.  Prerequisite:  Psy.  550  or  551.  Professor  Guthrie 

Psy.  556.  Psychometrics:  Rorschach  Interpretation  (3)  Study  of  current  litera- 
ture and  supervised  practice.  Prerequisite:  Psy.  555.  Professor  Guthrie 

Psy.  557.  Psychometrics:  Advanced  Projective  Techniques  (2-3)  Survey  of 
common  projective  techniques  other  than  the  Rorschach,  with  supervised  practice. 
Prerequisites:  Psy.  555,  556.  Professor  Guthrie 

Psy.  560.  Clinical  Practicum  (2-3)  Applied  experience  in  techniques  of  clinical 
psychology;  case  work  in  Psychology  Clinic.  Prerequisites:  Psy.  482,  550,  551. 

Psy.  561.  Clinical  Practicum:  Elementary  School  (1-3)  Experience  in  the 
Psychology  Clinic  and  public  schools  in  learning  and  adjustment  problems; 
diagnosis  and  remedial  work;  pertinent  school  laws  and  practices.  Prerequisites: 
Psy.  560  and  Ed.  70,  or  Ed.  432g  or  470. 

Psy.  562.  Clinical  Practicum:  Vocational  Guidance  (1-3)  Practical  experience 
in  the  Psychology  Clinic  on  high  school,  college,  and  adult  vocational  guidance 
cases;  staff  meetings;  seminar  on  techniques  and  materials.  Prerequisites:  Psy. 
560  or  Ed.  453,  Ed.  474  and  Psy.  472. 

Psy.  563.     Clinical    Practicum:    Marital    Counseling     (1-3)      Experience    in    the 
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Psychology  Clinic  on  premarital  and  marital  adjustment;  seminar  on  techniques 
of  adjustment  and  development  of  sexual  and  emotional  maturity  in  marriage. 
Prerequisite:  Psy.  560.  Professor  Adams 

Psy.  564.  Clinical  Practicum:  Personal  Adjustment  Counseling  (2-3)  Ad- 
vanced practicum  with  experience  in  counseling  of  personal  adjustment  problems 
referred  to  the  Psychology  Clinic.  Prerequisite:  Psy.  565.  Professor  Snyder 

Psy.  565.  Clinical  Practicum:  Nondirective  Counseling  (3)  Practical  experi- 
ence in  application  of  the  nondirective  method,  along  with  systematic  theoretical 
study  of  the  method.  Prerequisites:  Psy.  543,  560.  Professor  Snyder 

Psy.  566.  Clinical  Practicum:  Hypnotherapy  (1-3)  Practical  experience  in  the 
Psychology  Clinic  in  the  use  of  hypnotherapy;  staff  meetings;  seminar  on  prin- 
ciples and  techniques.  Prerequisites:  Psy.  543,  560. 

Psy.  567.  Clinical  Practicum:  Play  Therapy  (1-3)  Practical  experience  in  the 
Psychology  Clinic  in  the  use  of  play  therapy  with  young  children;  staff  meetings; 
seminar  on  principles  and  techniques.  Prerequisites:  Psy.  543,  560. 

Psy.  568.  Clinical  Practicum:  Group  Therapy  (2)  Practical  experience  in  the 
Psychology  Clinic  in  the  use  of  group  methods  for  the  treatment  of  personal 
maladjustments;  staff  meetings;  seminar  on  principles  and  techniques.  Prerequi- 
site: Psy.  565. 

Psy.  574.  Mental  Deficiency  (3)  Causes  of  mental  deficiency;  diagnosis,  train- 
ing, and  care  of  mental  defectives.  Prerequisites:  Psy.  414  or  482. 

Psy.  590.     Seminar:   Advanced    (1-2)      Prerequisite:   Psy.  500. 

Psy.  591.  Seminar  on  Teaching  Psychology  (1-3)  Objectives  and  content  of 
psychology;  organization  and  presentation  of  material;  teaching  aids  and  tech- 
niques. Prerequisites:  Psy.  407  or  501;  510  or  511. 

Psy.  599.     Thesis   (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Psy.  400.     Honors  Course  in  Psychology   (2-6) 

Psy.  407.     Intermediate  Experimental  Psychology    (3)  Professor  Lepley 

Psy.  409.     Psychobiology   (3)  Professor  Carpenter 

Psy.  411,  41 IX.     Psychology  of  the  Preschool  Child   (3) 

Professors  van  Ormer  and  Thevaos 
Psy.  412,  412X.     Abnormal  Psychology    (3)  Professor  DeCamp 

Psy.  414,  414X.    Intermediate  Educational  Psychology   (2-3) 
Psy.  415,  41 5X.     Intermediate  Statistics  in  Psychology  and  Education    (3) 

Professor  Kurtz 
Psy.  417.     Social  Psychology  (2-3)  Professor  Carpenter 

Psy.  418.     Measurement  of  Personality   (2-3)  Professor  Bernreuter 

Psy.  419.     Guidance  and  Education  in  Sexual  and  Marital  Adjustment    (3) 

Professor  Adams 
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Psy.  420.     Applied  Social  Psychology  (3)     Professors  Carpenter  and  Kinsley  Smith 
Psy.  421,  42 IX.    Advanced  Applied  Psychology    (3)  Professor  Kinsley  Smith 

Psy.  422.    Psychological  Methods  of  Measuring  the  Reactions  of  the  Public  (3) 

Professor  Guest 

Psy.  423.     Test  Construction  and  Standardization    (2-3)  Professor  Kurtz 

Psy.  424,  424X.     Psychological  Techniques  in  Public  Personnel  Administration 

(3)  Professor  Adams 

Psy.  425,  425X.     Psychology  of  the  Elementary  School  Child  (2-3) 

Professor  van  Ormer 
Psy.  426,  426X.     Adolescence    (2-3)  Professors  van  Ormer  and  Thevaos 

Psy.  427.     Psychological  Principles  in  Advertising    (3)  Professor  Guest 

Psy.  428.     Opinion  Research  Laboratory   (3)  Professor  Guest 

Psy.  431,  431X.    Industrial  Psychology   (3)  Professor  Kinsley  Smith 

Psy.    437,  437X.    Advanced  Psychology  of  Adjustment  and  Mental  Hygiene   (3) 
Psy.  438.    Theory  of  Personality  (3)  Professor  Grosslight 

Psy.  440.     Psychology  Projects  (1-6) 

Psy.  471,  471X.     Measurement  of  Intelligence    (2)  Professor  Bernreuter 

Psy.  472.    Special  Ability  Testing  (2)  Professor  Moore 

Psy.  482.    Introduction  to  Clinical  Psychology   (3)  Professor  Snyder 

Psy.  495S.    Family  Health  and  Human  Relations   (3-9) 


PUBLIC  UTILITIES 

Professor  Eric  A.  Walker,  M.S.,  Sc.D. 
Head  of  the  Department  of  Electrical  Engineering 

Pub.  Util.  521.  Public  Utilities  (3)  Problems  of  current  interest  in  the  public 
utility  field,  principally  those  utilities  involving  the  use  of  the  principles  of  elec- 
trical engineering.  Professor  Powell 

In  addition  to  this  course,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pub.  Util.  421.     Electric  Utilities    (3)  Professor  Powell 


RECREATION 

Consult  Professor  Fred  M.  Coombs,  M.A. 

Rec.  530.  Camp  Administration  (3)  Camp  site  development;  staff  selection,  train- 
ing, and  supervision;  development  of  objectives  and  program  planning;  the  values 
inherent  in  outdoor  and  camping  education.  Prerequisite:  Rec.  430. 

Professor  Coombs 

Rec.  533.     Recreation  Studies,  Surveys,  and  Appraisals  (3)     Types,  purposes,  and 
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methods  of  conducting  recreation   studies  and   surveys;    procedures   on   the  ap- 
praisal of  community  recreation.  Prerequisite:   Phys.  Ed.  530.     Professor  Coombs 

Rec.  560.  Administrative  Problems  of  Recreation  (3)  Administrative  problems 
in  park  and  recreation  departments;  departmental  organization,  finance,  person- 
nel, facilities,  program,  and  public  relations.  Prerequisite:  Rec.  465. 

Professor  Coombs 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Rec.  430.     Camp  Counseling   (3)  Professor  Coombs 

Rec.  432.     Recreation  in  Industry   (3)  Professor  Kessel 

Rec.  456.     Social  Recreation   (3)  Professor  Kessel 

Rec.  461,  461X.     Programs  of  Community  Recreation  (1  per  unit) 

Professor  Coombs 

Unit  A.     Programs  of  the  Rural  Community   (1) 

Unit  B.     Programs  of  the  Urban  Community   (1) 

Unit  C.     Programs  of  Large  Municipalities   (1) 

Rec  462.     Recreation  for  the  Handicapped   (3)  Professor  Speidel 

Rec.  463.     Recreation  Law    (3)  Professor  Kessel 

Rec.  465,  465X.     Administration  of  Recreation    (3)  Professor  Coombs 


*RURAL   SOCIOLOGY 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 

Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Rur.  Soc.  551.  Rural  Sociology  Seminar  (1-6)  Prerequisite:  6  credits  in  rural 
sociology,  sociology,  or  psychology. 

Rur.  Soc.  552.  The  Structure  of  Rural  Society  (3)  Systematic  review  of  re- 
search dealing  with  the  structure  of  rural  society;  the  purpose,  methodology,  and 
contribution  of  each  study  treated.  Prerequisites:  Rur.  Soc.  11,  Soc.  1. 

Professor  John 

Rur.  Soc.  553.  Rural  Social  Processes  (3)  Continuation  of  Rur.  Soc.  552.  The 
functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and 
evaluated.  Prerequisite:  Rur.  Soc.  552. 

Rur.  Soc.  554.  Advanced  Rural  Social  Welfare  (3)  Analysis  of  welfare  tech- 
niques and  their  application  to  rural  situations.  Prerequisites:  Rur.  Soc.  11;  Psy. 
2  or  Rur.  Soc.  459.  Professor  Mather 

Rur.  Soc.  555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institution; 
its  relation  to  the  community;  the  church  in  "problem"  areas;  effects  of  popula- 

*  Credit  in  rural  sociology  will  also  be  given  for  Agr.  Ec.  505  and  525. 
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tion  trends  on   the  program  of  the  rural   church;    the  use  of  case  studies  and 
surveys.  Prerequisite:  6  credits  in  rural  sociology,  sociology,  or  psychology. 

Professor  Mather 

Rur.  Soc.  556.  Thesis  in  Rural  Sociology  (6)  A  preparation  of  the  required 
thesis  for  the  degree  of  Master  of  Science  in  rural  sociology  while  in  residence 
at  the  College. 

Rur.  Soc.  557.  The  Development  of  the  Rural  Community  (3)  The  origin 
and  evolution  of  the  rural  community  under  different  geographic  and  cultural 
conditions.  Prerequisites:  Rur.  Soc.  11  or  Soc.  1;  Rur.  Soc.  452  or  Soc.  415a. 

Professor  Mather 

Rur.  Soc.  559.  Advanced  Rural  Social  Psychology  (3)  The  application  of 
social  psychological  principles  to  the  treatment  of  rural  problems.  Prerequisites: 
Rur.  Soc.  11,  Psy.  2.  Professor  John 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Rur.  Soc.  452.  Rural  Organization    (3)  Professor  John 

Rur.  Soc.  454.  Rural  Social  Welfare   (3)  Professor  Mather 

Rur.  Soc.  456.  Rural  Standards  of  Living    (3)  Professor  Mather 

Rur.  Soc.  459.  Rural  Social  Psychology    (3)  Professor  John 


SOCIOLOGY 

Professor  Seth  W.  Russell,  M.A.,  Ph.D. 
Head  of  the  Department 

Soc.  502.  American  Sociology  (3)  Special  problems  in  sociological  theory  in  the 
United  States.  Prerequisite:  Soc.  402.  Professor  L.  L.  Bernard 

Soc.  503.  Seminar  in  Social  Psychology  (3-9)  Investigation  of  the  theories, 
methods,  and  empirical  data  of  social  psychology,  with  particular  reference  to 
such  problems  as  the  relations  between  personality  and  culture,  social  and  per- 
sonal disorganization,  the  development  of  role  behavior,  and  the  conception  of 
the  self.  Professor  Coutu 

Soc.  504.  Sociology  of  Knowledge  (3)  The  social  psychology  of  knowing;  selec- 
tive bases  of  judgments  about  reality;  relation  of  knowledge  to  bias,  experience, 
styles  of  thinking.  Prerequisites:  Soc.  400  or  401;  418,  425.  Professor  Coutu 

Soc.  510.  Field  Work  in  Sociology  (1-3)  Advanced  research  projects  to  be  carried 
out  in  the  field  under  the  supervision  of  the  department  and  recognized  social 
agencies. 

Soc.  512.  Seminar  in  Modern  Criminology  (3)  Critical  analysis  of  research  in 
criminology  and  penology.  Professor  Clark 

Soc.  513.  Advanced  Sociological  Research  Methods  and  Techniques  (3)  Special 
problems  in  scientific  method  and  research  techniques;  designed  to  prepare  the 
student  for  social  inquiry  on  a  professional  level;  embraces  both  quantitative  and 
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nonquantitative  types  of  work.  Prerequisites:  Soc.  413  and  3  credits  of  statistics. 

Professor  John 

Soc.  515.     Structure  and  Functions  of  the  Community    (3) 

Professor  Jessie  Bernard 

Soc  516.     Sociological  Theory    (3)  Professor  L.  L.  Bernard 

Soc.  519.  Seminar  in  Race  Relations  (3-6)  The  status  and  problems  of  minority 
peoples  in  selected  areas  of  the  world;  analyses  of  the  material,  social,  and 
sociopsychic  aspects  of  race  relations  presented  in  lectures,  reports,  and  papers. 

Soc.  523.  Advanced  Research  in  Population  (3)  Supervised  original  research  on 
some  aspect  of  demographic  phenomena  and  vital  statistics;  a  genuine  contribu- 
tion to  knowledge  is  expected  of  the  student. 

Soc.  525.  Seminar  in  Sociology  (1-9)  Research  problems  in  theoretical  and 
applied  sociology. 

Soc.  530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods  and 
techniques  of  research  in  family  relations.  Under  the  guidance  of  the  instructor, 
experimental,  statistical,  and  comparative  studies  are  carried  out,  individually 
or  co-operatively.  Prerequisites:  graduate  standing  and  3  hours'  previous  work  in 
this  field.  Professor  Jessie  Bernard 

Soc.  534.  Problems  in  Social  Control  (3-12)  Problems  and  processes  of  social 
control  arising  out  of  modern  social  conflict  or  planning.     Professor  L.  L.  Bernard 

Soc.  540.  Theory  and  Method  in  Anthropology  (3)  Theory  and  method  used 
in  culture-historical,  sociological,  and  psychological  interpretations. 

Professor  Mook 

Soc.  561.  Seminar  in  Sociology  of  Religion  (3)  Prerequisites:  Soc.  60  or  61;  415 
or  418;  400  or  401.  Professors  L.  L.  Bernard,  S.  W.  Russell 

Soc.  572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to  the 
field  of  sociological  research.  Prerequisite:  Soc.  471.  Professor  Clark 

In  addition  to  these  courses,  the  folloiving  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Soc.  400.     Sociological  Theory   (3)        Professors  L.  L.  Bernard,  S.  W.  Blizzard,  Jr. 
Soc.  401.     Social  Institutions   (3)  Professor  Green 

Soc.  402.     American  Sociology  (3)  Professor  L.  L.  Bernard 

Soc  403a.     Advanced  Social  Psychology    (3)  Professor  Coutu 

Soc.  403b.     Advanced  Social  Psychology   (3)  Professor  Coutu 

Soc.  405S.     Social  Problems   (3) 

Soc.  408.     Social  Ecology    (3)  Professor  Blizzard 

Soc.  413.     Methods  and  Techniques  of  Social  Research   (1-6) 

Professor  Jessie  Bernard 
Soc.  415a.     Community  Institutions   (3)  Professor  Jessie  Bernard 

Soc.  418.     The  Development  of  Social  Thought   (3)  Professor  L.  L.  Bernard 

Soc.  419.     Minority  Peoples   (3) 
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Soc.  423.     Population  Research   (3) 

Soc.  424.     Social  Changes  (3)  Professor  Abramson 

Soc.  425.     Contemporary  Sociological  Theory    (3)  Professor  L.  L.  Bernard 

Soc.  426.     Introduction  to  Public  Welfare   (3)  Professor  Mather 
Soc.  427S.     Family  Case  Work   (6) 
Soc.  429.     Social  Stratification    (3) 

Soc.  431.     Mass  Entertainment   (3)  Professor  Abramson 

Soc.  435.     Social  Control   (3)  Professor  L.  L.  Bernard 

Soc.  440.     Cultural  Anthropology    (3)  Professor  Mook 

Soc.  441.     Folk  Society    (3)  Professor  Mook 

Soc.  442.     Anthropology  of  the  New  World   (3)  Professor  Mook 

Soc.  443.     Anthropology  of  the  Old  World   (3)  Professor  Mook 
Soc.  461.     Sociology  of  Religion   (3)             Professors  L.  L.  Bernard,  S.  W.  Russell 

Soc.  470.     The  Use  of  Statistics  in  Sociology  (3)  Professor  Clark 

Soc.  471.     Advanced  Sociological  Statistics    (3)  Professor  Clark 

Soc.  495S.     Family  Health  and  Human  Relations  (3) 
Soc.  499X.     Foreign  Study  in  Sociology  (2-6) 


SPANISH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Sp.  544.  Neoclassicism  in  the  Romance  Literatures  (3)  The  nature  and  de- 
velopment of  the  Neoclassic  movement  in  Italy,  France,  Spain,  and  Portugal. 

Sp.  545.  Romanticism  in  the  Romance  Literatures  (3)  The  nature  and  develop- 
ment of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal. 

Sp.  546.  Medieval  Romance  Literatures  (3)  The  nature  and  development  of 
medieval  literature  and  thought,  with  particular  reference  to  Italy,  France,  Spain, 
and  Portugal. 

Sp.  547.     Realism,  with  Particular  Reference  to  Romance  Literature   (3) 

Sp.  548.    20th  Century  Romance  Literature  as  a  Political  Force  (3) 

Sp.  551.  Romance  Philology  (3)  Historical  development  of  the  Romance  lan- 
guages. 

Sp.  552.  Old  Spanish  Readings  (3)  Familiarizes  the  student  with  Old  Spanish 
texts. 

Sp.  554.  The  Renaissance  in  the  Romance  Literatures  (3)  Themes  and  forms 
of  literature  in  the  humanistic  period. 

Sp.  561.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Origin  and  early  develop- 
ment of  the  Spanish  national  drama.  Representative  plays  of  different  types  will 
be  read  and  discussed. 

Sp.  562.     Spanish  Drama  Previous  to  Lope  de  Vega    (3)      Continuation  of  Sp.  561. 
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Sp.  565.  Lope  de  Vega  (3) 

Sp.  566.  Lope  de  Vega's  Followers  (3) 

Sp.  567.  Cervantes  and  His  Works  (3) 

Sp.  568.  Cervantes  and  His  Works  (3) 

Sp.  571.  Seminar  in  Spanish  Literature  (3-12)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 

Sp.  572.     Seminar  in  Spanish  Literature    (3)      Continuation  of  Sp.  571. 

Sp.  599.    Dissertation   (1-15) 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Sp.  401.  The  Golden  Age  (3) 

Sp.  402.  Drama  of  the  Golden  Ace  (3) 

Sp.  403.  Don  Quixote  (3) 

Sp.  404.  Old  Spanish  Language  and  Literature  (3) 

Sp.  405.  Spanish  Drama  of  the  19th  Century   (3) 

Sp.  406.  Contemporary  Spanish  Drama  (3) 

Sp.  407.  The  Spanish  Novel  of  the  19th  Century  (3) 

Sp.  408.  The  Contemporary  Spanish  Novel  (3) 

Sp.  409,  409X.     Introduction  to  Latin -American  Literature   (3) 

Sp.  410.  Introduction  to  Latin -American  Literature  (3) 

Sp.  411.  Mexico:  Its  Language  and  Literature   (3) 

Sp.  412.  Argentina:  Its  Language  and  Literature   (3) 

Sp.  415.  Modern  Spanish  Lyric  Poetry  (3) 

Sp.  417.  Spanish  Literature  in  the  Romantic  Period   (3) 

Sp.  421.  The  Teaching  of  Romance  Languages  (3) 

Sp.  471.  Problems  in  Spanish  Literature  (3-6) 

Sp.  490.  Advanced  Composition  and  Conversation    (3) 

Sp.  496.  Literary  Criticism  in  France,  Italy,  and  Spain   (3) 


SPEECH 

Professor  Robert  T.  Oliver,  M.A.,  Ph.D.,  LL.D. 
Head  of  the  Department 

Speech  500.  Seminar  in  American  Oratory  (2-4)  The  history  of  American  ora- 
tory, with  the  application  of  critical  standards  to  the  work  of  specific  orators. 
Prerequisite:  6  credits  in  speech,  including  Speech  200.  Professor  O'Brien 

Speech  505.  Historical  Development  of  Speech  Theory  (2-4)  Survey  of  ancient, 
medieval,  and  modern  theories  of  public  address  in  relation  to  currently  accept- 
ed speech  theories.  Professor  DeBoer 
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Speech  508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory;  appli- 
cation of  critical  standards  to  the  work  of  selected  orators.  Professor  Fife 

Speech  510.  Seminar  in  Methods  of  Teaching  Speech  (2-4)  Curriculum  con- 
struction, media,  and  methods  in  high  school  and  college.  Prerequisite:  6  credits 
in  speech,  including  Speech  200.  Professor  O'Brien 

Speech  520.  Seminar  in  Speech  Science  (2-4)  A  seminar  in  the  physical  and 
physiological  bases  of  speech  and  voice;  introduction  to  the  laboratory  techniques 
used  in  speech  research.  Prerequisite:  9  credits  in  speech,  speech  education,  or 
psychology. 

Speech  525.  Seminar  in  Clinical  Speech  Pathology  (2-4)  A  physiological, 
neurological,  and  psychological  view  of  the  speech  process  together  with  a  critical 
study  of  modern  theories  and  practices  in  clinical  speech  pathology.  Prerequisites: 
Speech  490,  491. 

Speech  540.  Seminar  in  the  Problems  of  Radio  (3)  Advanced  study  and  research 
in  special  problems  in  radio  speech,  radio  production,  and  radio  organization. 
Prerequisite:  6  hours  of  speech,  including  Speech  200,  300;  425  or  435. 

Professor  Nelson 

Speech  550.  Seminar  in  Oral  Persuasion  (2-3)  Theory  and  devices  of  persuasion; 
analysis  of  persuasive  discourse.  Prerequisite:  6  credits  in  speech,  including  Speech 
200.  Professor  Carter 

Speech  555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prevalent 
theories  of  speech  influence.  Professor  Oliver 

Speech  560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline, 
manuscript,  content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech, 
including  Speech  200.  Professor  Schug 

Speech  575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an  in- 
dividual basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy, 
phonetics,  speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech 
or  in  speech  education. 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech  400.     Teaching  of  Speech    (3)  Professor  Schug 

Speech  401.     Problems,  Methods,  and  Areas  in  Speech    (1)  Professor  Oliver 

Speech  405a,b,cS.     Practical  Problems  in  Public  and  Private  Speech   (1-3) 

Speech  410.     English  Phonetics  and  Pronunciation    (3)  Professor  O'Brien 

Speech  411a,b,cS.     Speech  Science  and  Speech  Arts    (1-3) 

Speech  412.     Speech  Composition    (3)  Professor  DeBoer 

Speech  415.     Applied  Phonetics  for  Clinicians    (3)  Professor  Brong 

Speech  416.     Methods  of  Coaching  Debate   (3) 

Speech  425.     Advanced  Principles  of  Radio  Splech    (3)  Professor  Nelson 

Speech  431.     Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms   (3) 
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Speech  435. 
Speech  437. 
Speech  445. 

Speech  450. 
Speech  490. 
Speech  491. 


Radio  Organization    (3) 

Principles  of  Television  Speech    (3) 

Speech  as  a  Medium  of  International  Relations 


Discussion  Techniques   (3) 

Speech  Disorders  and  Their  Treatment 

Clinical  Speech  Practicum    (1-3) 


(3) 


Professor  Nelson 
Professor  Nelson 

(3) 
Professor  Oliver 

Professor  O'Brien 
Professor  McDonald 
Professor   McDonald 


SPEECH    EDUCATION 

Consult  Professor  Eugene  T.  McDonald,  M.Ed.,  D.Ed. 

Speech  Ed.  537.  Advanced  Speech  Correction  (1-6)  The  clincal  speech  pro- 
cedures of  examination,  diagnosis,  and  treatment.  Prerequisite:  Speech  Ed.  437 
or  Speech  491. 

Speech  Ed.  540.  Articulation  Disabilities  (3)  Speech-sound  production  dis- 
orders in  children  and  adults;  methods  of  examination,  diagnosis,  and  treatment. 
Prerequisite:  Speech  490  or  Speech  Ed.  436.  Professor  McDonald 

Speech  Ed.  541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and 
psychological  bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  dis- 
orders; current;  clinical  methods  in  voice  improvement.  Prerequisite:  Speech  Ed. 

436  or  Speech  490.  Professor  Brong 

Speech  Ed.  542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of  the 
causes  of  disorders  of  rhythm;  methods  of  examination,  diagnosis,  and  treatment. 
Prerequisite:  Speech  490  or  Speech  Ed.  436.  Professor  Elliott 


In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Speech  Ed.  430.     Problems  of  the  Child  with  a  Hearing  Loss   (3) 

Professor  McDonald 
Audiometry   (2)  Professor  McDonald 

Clinical  Practice  with  the  Deaf  and  Hard-of- Hearing    (3) 

Professor  Brong 
Professor  Raabe 


Speech  Ed 
Speech  Ed 
Speech  Ed 
Speech  Ed, 
Speech  Ed 
Speech  Ed 
Speech  Ed 
School 
Speech  Ed 
Speech  Ed 
Speech  Ed 


.  434. 
.  435. 
.  436.     Speech  Disabilities   (3) 

437.     Speech  Correction    (1-3) 

439X.     Fundamentals  of  Speech  Education    (3) 

439aX.     Methods  in  Speech  Education    (3)  Professor  Raabe 

440,  440X.     Speech   Education   and   Reeducation   in   the  Elementary 
(2-3)  Professor  Raabe 

.  441S.     Current  Problems  in  Speech  and  Hearing    (1-6) 
.  442.     Speech  Pathology   (3)  Professor  Elliott 

443.     Methods  in  Auditory  Training  and  Speech  Reading   (3) 

Professor  Raabe 
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ZOOLOGY 

Professor  Edward  H.  Dusham,  M.S.,  Ph.D. 
Head  of  the  Department  of  Zoology  and  Entomology 

Zool.  508.  Advanced  Parasitology  (3)  Advanced  work  on  the  structure,  life 
cycle,  and  control  of  parasites.  Prerequisites:  Ent.  2,  Zool.  432.      Professor  Zeliff 

Zool.  509.  Techniques  in  Wildlife  Management  (3)  Preparing  study  mounts, 
census  making,  management  area  mapping,  methods  of  collecting  data,  and  de- 
termining food  habits  from  stomach  contents.  Prerequisite:  Zool.  546. 

Professor  English 

Zool.  512.  Seminar  (1)  The  review  of  current  zoological  literature.  Required  of 
graduate  students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits 
in  zoology  or  entomology.  Professor  English 

Zool.  513.  Research  (1-15  per  semester)  The  prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor.  Prerequisites:  Zool.  410,  432,  437,  440 
or  546.  Professor  Dusham  and  Staff 

Zool.  532S.  Animal  Parasites  (3)  Structure,  life  cycle,  and  control.  Prerequisite: 
Zool.  432. 

Zool.  541.  Comparative  Physiology  (3)  The  dynamics  of  vital  processes  as 
shown  in  members  of  the  animal  kingdom.  Prerequisites:  Zool.  25,  26;  Agr.  Bio- 
chem.  1;  Agr.  Biochem.  425  or  Zool.  437.  Professor  Frings 

Zool.  546.  The  Theory  of  Game  Management  (4)  Fundamental  principles  un- 
derlying the  management  of  wild  game  birds  and  mammals;  the  co-ordination  of 
such  management  with  the  various  land  uses;  the  planning  of  preserves  and  other 
land  areas.  Prerequisites:  Zool.  408,  420.  Professor  English 

Zool.  547S.  Wildlife  Management  (3)  The  basic  principles  concerned  with  the 
management  of  game  birds  and  game  mammals.  Prerequisites:  Zool.  25,  26,  420. 

Professor  English 

Zool.  551.  Fisheries  Management  (3)  The  basic  principles  underlying  the  man- 
agement of  inland  waters  for  fish  production.  Prerequisite:  Zool.  450. 

Zool.  581.  Advanced  Invertebrate  Zoology  (3)  The  morphology,  physiology, 
taxonomy,  and  life  histories  of  invertebrate  animals.  Professor  Frings 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Zool.  408.  Mammology   (4)  Professor  English 

Zool.  410.  General  Limnology   (3) 

Zool.  414.  Herpetology  (3) 

Zool.  415.  The  Literature  of  Vertebrate  Zoology  (1) 

Zool.  416.  The  Methods  of  Research  in  Zoology  (2) 

Zool.  417.  Invertebrate  Faunistics   (4)  Professor  Frings 
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Zool.  41 8S.     Field  Ornithology  (3)  Professor  Wood 

Zool.  419S.     General  Animal  Ecology  (3)                                     Professor  Blackburn 

Zool.  420.     Game  Birds   (3)  Professor  English 

Zool.  432.     Human  Parasitology   (3)  Professor  Zeliff 

Zool.  436.     Protozoology   (3)  Professor  Zeliff 

Zool.  437.     Histology   (4)  Professor  Newman 

Zool.  440.     Embryology   (4)  Professor  Newman 

Zool.  444.     Zoological  Problems  (1-6)  Professor  Dusham  and  Staff 
Zool.  445S.     The  Identification  of  Insects   (3) 
Zool.  447.     Aquiculture   (2) 

Zool.  448.     Ornithology   (3)  Professor  Wood 
Zool.  450.     Ichthyology    (4) 
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COLLEGE 

SPRING  SEMESTER  1952 


JANUARY    1952 


TAN.       31) 

1-2  I  Thursday  to  Saturday— Spring  Semester  Registration 


FEBRUARY 

4     Monday— Spring  Semester  Classes  Begin  8  a.  m. 

APRIL 

9     Wednesday— Spring  Recess  Begins  1 1 :  50  a.  m. 
16     Wednesday— Spring  Recess  Ends  1:10  p.  m. 


JUNE 


5-6  Monday  and  Tuesday— First  Phase  Registration  for  Fall  Semester  1952 

27  Tuesday— Spring  Semester  Classes  End  5  p.  m. 

28  Wednesday— Spring  Semester  Examinations  Begin  8  a.  m. 
30  Friday— Memorial  Day  Recess 

6  Friday— Spring  Semester  Ends  5  p.  m. 

8  Sunday— Baccalaureate  Day,  Class  Day 

9  Monday— Commencement  Day 


SUMMER  SESSIONS  1952 


tune  1952 


JULY 


10  Tuesday— Registration  for  Inter-Session  in  a.  m. 

10  Tuesday— Inter-Session  Classes  Begin  1:2C  p.  m. 

27  Friday— Inter-Session  Ends 

30  Monday— Registration  for  Main  Summer  Session 


1     Tuesday— Main  Summer  Session  Classes  Begin  8  a.  m. 
4     Friday— Independence  Day  Recess 


8  Friday— Main  Summer  Session  Ends  5:50  p.  m. 

9  Saturday— Main  Summer  Session  Graduation  Exercises 
1 1  Monday— Registration  for  Post-Session  in  a.  m. 

11  Monday— Post-Session  Classes  Begin  1:20  p.  m. 

29  Friday— Post-Session  Ends  5:50  p.  m. 


CALENDAR 

FALL  SEMESTER  1952 


SEPTEMBER    1952 


11-13     Thursday  to  Saturday— Fall  Semester  Registration 
15     Monday— Fall  Semester  Classes  Begin  8  a.  m. 


NOVEMBER 

25     Tuesday— Thanksgiving  Recess  Begins  5  p.  m. 


DECEMBER 


1  Monday— Thanksgiving  Recess  Ends  8  a.  m. 

8-9  Monday  and  Tuesday— First  Phase  Registration  for  Spring  Semester  1953 

20  Saturday— Christmas  Recess  Begins  11:50  a.  m. 

JANUARY  1953 

5  Monday— Christmas  Recess  Ends  8  a.  m. 

17  Saturday— Fall  Semester  Classes  End  11:50  a.  m. 

19  Monday— Fall  Semester  Examinations  Begin  8  a.  m. 

27  Tuesday— Fall  Semester  Ends  5  p.  m. 

27  Tuesday— Fall  Semester  Graduation  Exercises 


SPRING  SEMESTER  1953 

JANUARY    1953 

29-31     Thursday  to  Saturday— Spring  Semester  Registration 

FEBRUARY 

2     Monday— Spring  Semester  Classes  Begin  8  a.  m. 

APRIL 

1     Wednesday— Spring  Recess  Begins  11:50  a.  m. 
8     Wednesday— Spring  Recess  Ends  1: 10  p.  m. 

MAY 

4-5  Monday  and  Tuesday— First  Phase  Registration  for  Fall  Semester  1953 

26  Tuesday— Spring  Semester  Classes  End  5  p.  m. 

27  Wednesday— Spring  Semester  Examinations  Begin  8  a.  m. 
30  Saturday— Memorial  Day  Recess 

JUNE 

5     Friday— Spring  Semester  Ends  5  p.  m. 

7  Sunday— Baccalaureate  Day,  Class  Day 

8  Monday— Commencement  Day 


COLLEGE  ADMINISTRATIVE  OFFICERS 


Milton  S.  Eisenhower,  LL.D.,  D.Sc.,  L.H.D.,  Litt.D. 

Adrian  O.  Morse,  M.A. 

J.  Orvis  Keller,  M.S. 

Samuel  K.  Hostetter 

C.  S.  Wyand,  M.A. 

Wilmer  E.  Kenworthy,  B.A. 

Richard  C.  Maloney,  M.S. 

C.  O.  Williams,  M.A.,  Ed.D. 


President 

Provost 

Director  of  General  Extension 

Comptroller 

Assistant  to  the  President 

Director  of  Student  Affairs 

Administrative  Assistant,  Office  of  the  President 

Dean  of  Admissions;  Registrar 


ADMINISTRATIVE  OFFICERS   OF  THE 
GRADUATE  SCHOOL 


H.  K.  Schilling,  M.A.,  Ph.D. 

Frank  D.  Kern,  M.S.,  Ph.D.,  D.Sc. 

J.  A.  Salter,  M.S.,  Ph.D. 

R.  E.  Tschan,  M.A. 

H.  K.  Wilson,  M.S.,  Ph.D. 

Pearl  O.  Weston,  M.A.,  Ph.D. 

Hilda  Stecher 


Dean 

Dean  Emeritus 

Secretary  to  the  Graduate  Faculty 

College  Examiner 

Dean  of  Men 

Dean  of  Women 

Secretary  to  the  Dean 


STANDING   COMMITTEES   OF   THE 
GRADUATE   SCHOOL 

EXECUTIVE 


H.  K.  Schilling,  M.A.,  Ph.D.,  Chairman  Dean,  Professor  of  Physics 

C.  R.  Carpenter,  M.A.,  Ph.D.  Professor  of  Psychology 

M.  A.  Farrell,  M.S.,  Ph.D.      Acting  Director  of  the  Agricultural  Experiment  Station 


J.  H.  Ferguson,  M.A.,  Ph.D. 
W.  C.  Fernelius,  A.M.,  Ph.D. 
J.  D.  Lawther,  M.A. 
Helen  R.  LeBaron,  M.S.,  Ph.D. 
E.  F.  Osborn,  M.S.,  Ph.D. 
J.  A.  Sauer,  M.S.,  Ph.D. 


Professor  of  Political  Science 

Professor  of  Chemistry 

Professor  of  Physical  Education 

Professor  of  Home-Community  Relationships 

Professor  of  Geochemistry 

Professor  of  Engineering  Mechanics 


COURSES  OF  STUDY 

F.  M.  Swartz,  Ph.D.,  Chairman  Professor  of  Paleontology 

A.  J.  Currier,  M.S.,  Ph.D.  Professor  of  Chemistry 

H.  M.  Davison,  M.S.,  D.Ed.  Professor  of  Educational  Research 

Brice  Harris,  M.A.,  Ph.D.  Professor  of  English  Literature 

J.  W.  Masley,  M.A.,  D.Ed.  Assistant  Professor  of  Physical  Education 
Winona  L.  Morgan,  M.A.,  Ph.D. 

Professor  of  Child  Development  and  Family  Relationships 

M.  S.  Gjesdahl,  M.S.  Professor  of  Mechanical  Engineering 

W.  E.  White,  M.S.,  Ph.D.  Professor  of  Wood  Technology 


ADMISSIONS 

Robert  G.  Bernreuter,  Ph.D.,  Chairman  Professor  of  Psychology 

Hazel  M.  Hatcher,  M.S.,  Ph.D. 

Professor  of  Home  Economics  Education  and  Home-Community  Relationships 
M.  A.  Mook,  M.A.,  Ph.D.  Associate  Professor  of  Anthropology 

R.  E.  Tschan,  M.A.  College  Examiner 

Wayne  Webb,  M.S.,  Ph.D.  Associate  Professor  of  Physics 


COLLEGE  SERVICES 
THE  HEALTH  SERVICE 

Herbert  R.  Glenn,  M.D.  Director 

THE  COLLEGE  LIBRARY 

Ralph  W.  McComb,  M.A.  Librarian;  Archivist 


GRADUATE  SCHOOL  FACULTY 
1951-1952 


Milton  S.  Eisenhower,  LL.D.,  D.Sc,  L.H.D.,  Litt.D.  President 

Harold  K.  Schilling,  M.A.,  Ph.D. 

Dean  of  the  Graduate  School;  Professor  of  Physics 
Frank  Dunn  Kern,  M.S.,  Ph.D.,  D.Sc. 

Dean  Emeritus  of  the  Graduate  School;  Professor  Emeritus  of  Botany 
Lyman  E.  Jackson,  M.S.,  Ph.D.  Dean  of  the  School  of  Agriculture 

George  L.  Haller,  M.S.,  E.E.,  Ph.D.    Dean  of  the  School  of  Chemistry  and  Physics 
Marion  Rex  Trabue,  M.A.,  Ph.D.  Dean  of  the  School  of  Education 

Eric  A.  Walker,  S.M.,  Sc.D.  Dean  of  the  School  of  Engineering 

Grace  M.  Henderson,  M.S.,  Ph.D.  Dean  of  the  School  of  Home  Economics 

Ben  Euwema,  A.M.,  Ph.D.  Dean  of  the  School  of  the  Liberal  Arts 

Edward  Steidle,  E.M.,  D.Sc.  Dean  of  the  School  of  Mineral  Industries 

Carl  Peter  Schott,  M.A.,  Ph.D. 

Dean  of  the  School  of  Physical  Education  and  Athletics 
C.  O.  Williams,  M.A.,  Ed.D.  Dean  of  Admissions;  Registrar 

Ralph  W.  McComb,  M.A.  Librarian;  Archivist 


PROFESSORS 

Clifford  R.  Adams,  A.M.,  Ph.D.  Professor  of  Psychology 

Vernon  M.  Albers,  M.A.,  Ph.D.  Professor  of  Engineering  Research 

Herbert  Richard  Albrecht,  M.S.,  Ph.D.  Professor  of  Agronomy 

Harold  Freed  Alderfer,  M.A.,  Ph.D.  Professor  of  Political  Science 
Jean  Downey  Amberson,  M.A.,  Ph.D.         Professor  of  Home  Economics  Education 

Edgar  E.  Ambrosius,  M.S.  Professor  of  Mechanical  Engineering 

Arthur  von  Krogh  Anderson,  M.S.,  Ph.D.  Professor  of  Physiological  Chemistry 

Clarence  Scott  Anderson,  M.S.,  Ph.D.  Professor  of  Agricultural  Education 

Clifton  A.  Anderson,  M.S.  Professor  of  Industrial  Engineering 

Harrison  Heikes  Arnold,  M.A.,  Ph.D.  Professor  of  Romance  Languages 
John  Geldart  Aston,  M.S.,  Ph.D. 

Professor  of  Organic  Chemistry;  Director  of  the  Low  Temperature  Laboratory 

Orris  H.  Aurand,  M.A.,  D.Ed.  Professor  of  Education 

MacLean  Morton  Babcock,  M.S.  Professor  of  Industrial  Engineering 

Franklin  C.  Banner,  M.A.  Professor  of  Journalism 

Walter  S.  Beach,  M.S.,  Ph.D.  Professor  of  Plant  Pathology  Research 

Adam  Leland  Beam,  M.S.  Professor  of  Dairy  Production 
Clare  A.  Becker,  Ph.D.                       Professor  of  Agricultural  Business  Management 

Frederick  Joseph  Bedenk,  M.A.  Professor  of  Physical  Education 

Victor  A.  Beede,  M.F.  Professor  of  Forest  Management 

Franklin  Lee  Bentley,  M.S.  Professor  of  Animal  Husbandry 

Thomas  C.  Benton,  Ph.D.  Professor  of  Mathematics 

Jessie  Bernard,  M.A.,  Ph.D.  Professor  of  Sociology 
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Robert  Gibbon  Bernreuter,  Ph.D. 

Professor  of  Psychology;  Director  of  the  Psychology  Clinic 

Eugen  Carl  Bischoff,  M.A.  Professor  of  Physical  Education 

Alex  Black,  M.S.,  Ph.D.  Professor  of  Animal  Nutrition 

Ralph  Upshaw  Blasingame,  B.S.  Professor  of  Agricultural  Engineering 

Alfred  L.  Bortree,  M.S.,  D.V.M.  Professor  of  Veterinary  Science 
Robert  V.  Boucher,  A.M.,  Ph.D. 

Professor  of  Agricultural  and  Biological  Chemistry 

John  Scott  Bowman,  M.A.,  Ph.D.  Professor  of  English  Composition 

John  Robert  Bracken,  M.L.A.,  Ph.D.  Professor  of  Landscape  Horticulture 

William  Clark  Bramble,  M.F.,  Ph.D.  Professor  of  Forestry 

George  Elmer  Brandow,  Ph.D.  Professor  of  Agricultural  Economics 

Glenn  O.  Bressler,  M.S.,  Ph.D.  Professor  of  Poultry  Husbandry 

R.  Wallace  Brewster,  M.A.,  Ph.D.  Professor  of  Political  Science 

Henry  Sherman  Brunner,  M.S.,  Ph.D.  Professor  of  Agricultural  Education 
Wilhelm  R.  Buessem,  Dr.Ing.                    Research  Professor  of  Mineral  Technology 

Albert  Franklin  Buffington,  A.M.,  Ph.D.  Professor  of  German 

Clarence  Edward  Bullinger,  I.E.,  M.S.  Professor  of  Industrial  Engineering 

Frank  A.  Butler,  Ph.M.,  Ph.D.  Professor  of  Education 
John  C.  Calhoun,  M.S.,  Ph.D.  Professor  of  Petroleum  and  Natural  Gas  Engineering 

Ernest  William  Callenbach,  M.S.  Professor  of  Poultry  Husbandry 

Michael  Robert  Cannon,  M.S.,  Ph.D.  Professor  of  Chemical  Engineering 

Clarence  Raymond  Carpenter,  M.A.,  Ph.D.  Professor  of  Psychology 

Carroll  Dunham  Champlin,  M.A.,  Ph.D.  Professor  of  Education 

Robert  J.  Clements,  M.A.,  Ph.D.  Professor  of  Romance  Languages 

Arthur  Charles  Cloetingh,  M.A.  Professor  of  Dramatics 

Arthur  Wesley  Clyde,  M.S.  Professor  of  Agricultural  Engineering 

Teresa  Cohen,  M.A.,  Ph.D.  Professor  of  Mathematics 

Fred  Morton  Coombs,  M.A.  Professor  of  Physical  Education 

Walter  Coutu,  Ph.D.  Professor  of  Sociology 

Donald  Stevens  Cryder,  M.S.,  D.Sc.  Professor  of  Chemical  Engineering 

Arnold  John  Currier,  M.S.,  Ph.D.  Professor  of  Chemistry 

Haskell  Brooks  Curry,  M.A.,  Ph.D.  Professor  of  Mathematics 

Chester  Distad  Dahle,  M.S.,  Ph.D.  Professor  of  Dairy  Manufacture 

Paul  R.  Daugherty,  M.A.  Professor  of  Spanish 

Arthur  Franklin  Davis,  M.Ed.,  D.P.H.  Professor  of  Physical  Education 

Hugh  M.  Davison,  M.S.,  D.Ed.  Professor  of  Educational  Research 

Joseph  Edgar  DeCamp,  A.M.,  Ph.D.  Professor  of  Psychology 

Kalman  John  DeJuhasz,  M.E.  Professor  of  Engineering  Research 

Robert  Ewing  Dengler,  A.M.,  Ph.D.  Professor  of  Classical  Languages 
Russell  B.  Dickerson,  M.S.,  Ph.D. 

Vice-Dean  and  Director  of  Resident  Instruction,  School  of  Agriculture 

Harold  Edward  Dickson,  M.A.,  Ph.D.  Professor  of  Fine  Arts 

Francis  Janney  Doan,  M.S.  Professor  of  Dairy  Manufacture 

Mary  Letitia  Dodds,  M.S.,  Ph.D.  Professor  of  Foods  and  Nutrition 

David  Christie  Duncan,  M.A.,  Ph.D.  Professor  of  Physics 

George  Merrick  Dusinberre,  M.S.  Professor  of  Mechanical  Engineering 

Philip  J.  Elving,  A.M.,  Ph.D.  Professor  of  Chemistry 
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Pennoyer  Francis  English,  M.S.,  Ph.D.  Professor  of  Wildlife  Management 

Michael  A.  Farrell,  M.S.,  Ph.D. 

Acting  Director  of  the  Agricultural  Experiment  Station 
Merrell  Robert  Fenske,  D.Sc. 

Research  Professor  of  Chemistry  and  Chemical  Engineering; 
Director  of  the  Petroleum  Refining  Laboratory 
John  Henry  Ferguson,  M.A.,  Ph.D.  Professor  of  Political  Science 

W.  Conard  Fernelius,  A.M.,  Ph.D.  Professor  of  Chemistry 

Hummel  Fishburn,  M.A.,  Mus.D.  Professor  of  Music  and  Music  Education 

Donald  E.  H.  Frear,  M.S.,  Ph.D. 

Professor  of  Agricultural  and  Biological  Chemistry 
John  F.  Friese,  M.S.  Professor  of  Industrial  Arts  Education 

Orrin  Frink,  Jr.,  M.A.,  Ph.D.  Professor  of  Mathematics 

Stuart  W.  Frost,  Ph.D.  Professor  of  Economic  Entomology 

Ralph  O.  Gallington,  A.M.,  D.Ed.  Professor  of  Industrial  Arts  Education 

Ralph  J.  Garber,  M.S.,  Ph.D. 

Professor  of  Agronomy;  Director,  17.  S.  Regional  Pasture  Research  Laboratory 
John  Charles  Garey,  M.S.,  Ph.D.  Professor  of  Bacteriology 

Theodore  Jay  Gates,  M.A.  Professor  of  English  Composition 

Alfred  W.  Gauger,  M.A.,  Ph.D. 

Director  of  the  Mineral  Industries  Experiment  Station; 
Professor  of  Fuel  Technology 


James  Edward  Gillespie,  M.A.,  Ph.D. 
Maurice  Sven  Gjesdahl,  M.S. 
Ruth  Eliza  Graham,  M.S. 
Harold  Frank  Graves,  M.A.,  Ph.D. 
William  Henry  Gray,  M.A.,  Ph.D. 

NOLLIE  BURNHAM  GuERRANT,  M.S.,  Ph.D. 

Francis  Tobey  Hall,  Jr.,  M.S. 
William  Franklin  Hall,  M.S.,  Ph.D. 
Arthur  L.  Harnett,  Jr.,  M.A.,  D.Ed. 
Brice  Harris,  M.A.,  Ph.D. 


Professor  of  European  History 

Professor  of  Mechanical  Engineering 

Professor  of  Clothing  and  Textiles 

Professor  of  English  Composition 

Professor  of  Latin-American  History 

Professor  of  Biological  Chemistry 

Professor  of  Electrical  Engineering 

Professor  of  Agricultural  Education 

Professor  of  Physical  Education 

Professor  of  English  Literature 


Hazel  Maurine  Hatcher,  M.S.,  Ph.D. 

Professor  of  Home  Economics  Education  and  Home-Community  Relationships 
William  Lewis  Henning,  M.S.,  Ph.D.  Professor  of  Animal  Husbandry 

Edward  Carleton  Henry,  Cer.E.,  M.S.,  Ph.D.  Professor  of  Ceramics 

Burke  Miller  Hermann,  M.A. 


Lawrence  Lester  Huber,  M.S.,  Ph.D. 
Merwin  W.  Humphrey,  M.F. 
Robert  A.  Hussey,  M.A. 
A.  W.  Hussman,  Dr.Ing. 
Albert  Witt  Hutchison,  M.S.,  Ph.D. 
Charles  Davis  Jeffries,  M.S.,  Ph.D. 
Clifford  Oliver  Jensen,  M.S.,  Ph.D. 
Macklin  E.  John,  M.S.,  Ph.D. 
Evan  Johnson,  Jr.,  M.A.,  Ph.D. 
Lloyd  Meredith  Jones,  M.A.,  Ph.D. 
Donald  V.  Josephson,  M.S.,  Ph.D. 


Professor  of  American  History 

Professor  of  Agronomy 

Professor  of  Forestry 

Professor  of  Industrial  Engineering 

Professor  of  Engineering  Research 

Professor  of  Chemistry 

Professor  of  Soil  Technology 

Professor  of  Phytochemistry 

Professor  of  Rural  Sociology 

Professor  of  Mathematics 

Professor  of  Physical  Education 

Professor  of  Dairy  Husbandry 
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Professor  of  Engineering  Mechanics 

Professor  of  Highway  Engineering 

Professor  of  Civil  Engineering 

Professor  of  Engineering  Research 

Professor  of  Fuel  Technology 

Professor  of  American  History 

Professor  of  Dairy  Husbandry 

Professor  of  Mathematics 

Professor  of  Latin 

Professor  of  Botany 

Professor  of  Petrology  and  Sedimentation 

Professor  of  Psychology 

Professor  of  Industrial  Education 

Professor  of  Plant  Breeding 

Professor  of  Physical  Education 


Paul  Boyd  Kapp,  B.S. 

Julius  Ernest  Kaulfuss,  B.S. 

Thomas  C.  Kavanagh,  C.E.,  M.B.A.,  Sc.D. 

Paul  M.  Kendig,  M.S.,  Ph.D. 

Corliss  Robert  Kinney,  A.M.,  Ph.D. 

Philip  Shriver  Klein,  M.A.,  Ph.D. 

Cloy  B.  Knodt,  M.S.,  Ph.D. 

Harry  LaVern  Krall,  M.S.,  Ph.D. 

Franklin  Brunell  Krauss,  A.M.,  Ph.D. 

David  A.  Kribs,  M.S.,  Ph.D. 

Paul  D.  Krynine,  Ph.D. 

Albert  K.  Kurtz,  Ph.D. 

S.  Lewis  Land,  M.S.,  Ph.D. 

Russell  E.  Larson,  M.S.,  Ph.D. 

John  Dobson  Lawther,  M.A. 

Helen  Renwick  LeBaron,  M.S.,  Ph.D. 

Professor  of  Home-Ccnnmunity  Relationships 
George  L.  Leffler,  M.A.,  Ph.D.  Professor  of  Finance 

John  Swivel  Leister,  C.E.  Professor  of  Civil  Engineering 

William  N.  Leonard,  M.A.,  Ph.D.  Professor  of  Economics 

William  Morton  Lepley,  M.A.,  Ph.D.  Professor  of  Psychology 

Fred  Fouse  Lininger,  M.S.,  Ph.D. 

Vice-Dean  of  the  School  of  Agriculture; 
Director  of  the  Agricultural  Experiment  Station 
Martin  William  Lisse,  M.S.,  Ph.D.  Professor  of  Biophysical  Chemistry 

Charles  M.  Long,  M.A.,  D.Ed.  Professor  of  Education 

Mason  Long,  M.A.,  Litt.D.  Professor  of  English  Literature 

George  M.  Lott,  M.D.  Psychiatrist 

Viktor  Lowenfeld,  Diploma,  University  of  Vienna  Professor  of  Art  Education 

Pauline  Beery  Mack,  M.A.,  Ph.D. 

Professor  of  Household  Chemistry;  Director  of  the  Ellen  H.  Richards  Institute 
Warren  Bryan  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N.A.  Professor  of  Horticulture 

John  Campbell  Major,  M.A.,  Ph.D.  Professor  of  English  Composition 

Paul  H.  Margolf,  B.S.  Professor  of  Poultry  Husbandry 

Joseph  Marin,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics,  and  Research 

Professor  of  Engineering  Materials 
William  Green  Mather,  M.S.,  Ph.D.  Professor  of  Rural  Sociology 

Frederick  R.  Matson,  M.A.,  Ph.D.  Professor  of  Ceramics 

Arthur  J.  G.  Maw,  M.S.,  Ph.D.  Professor  of  Poultry  Husbandry 

Eugene  T.  McDonald,  M.Ed.,  D.Ed.        Professor  of  Speech  and  Speech  Education; 

Director  of  the  Speech  and  Hearing  Clinic 

Professor  of  Political  Science 

Professor  of  English  Literature 

Professor  of  Ornamental  Horticulture 

Professor  of  Soil  Technology 

Professor  of  English  Literature 

Professor  of  Forestry 

Professor  of  Engineering  Research 


M.  Nelson  McGeary,  M.A.,  Ph.D. 
Douglass  Sargeant  Mead,  M.A.,  Ph.D. 
Robert  Peter  Meahl,  M.S. 
Frederick  Grover  Merkle,  M.S, 
Dana  Kinsman  Merrill,  M.A. 
H.  Arthur  Meyer,  Dr.Sc.Techn. 
Wolfgang  E.  Meyer,  Dipl.Ing. 


Ph.D. 
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E.  Willard  Miller,  M.A.,  Ph.D. 
Laymon  N.  Miller,  M.A. 
Leonard  F.  Miller,  M.S.,  Ph.D. 
Russell  Cooper  Miller,  Ph.D. 
Robert  Edward  Minshall,  M.S. 
David  R.  Mitchell,  M.S.,  E.M. 
Bruce  Victor  Moore,  M.A.,  Ph.D. 
Winona  L.  Morgan,  M.A.,  Ph.D. 

Professor  of  Child  Development  and  Family  Relationships 


Professor  of  Geography 

Professor  of  Engineering  Research 

Professor  of  Farm  Management 

Professor  of  Agricultural  and  Biological  Chemistry 

Professor  of  Structural  Engineering 

Professor  of  Mining  Engineering 

Professor  of  Psychology 


Robert  Russell  Murphy,  M.S.,  Ph.D. 
Howard  Burton  Musser,  A.B.,  B.S. 
Hans  Neuberger,  D.Sc. 
Frank  Selwyn  Neusbaum,  M.A. 
George  Burgess  Newman,  M.A. 
John  Edward  Nicholas,  M.E.,  M.S. 
Newell  A.  Norton,  M.F.,  Ph.D. 
Joseph  F.  O'Brien,  M.S. 
Martin  L.  Odland,  Ph.D. 
James  Harris  Olewine,  M.S.,  Ph.D. 
Robert  T.  Oliver,  M.A.,  Ph.D.,  LL.D. 
Elburt  F.  Osborn,  M.S.,  Ph.D. 
Milton  S.  Osborne,  M.S. 
Ina  Padgett,  M.S. 
David  J.  Peery,  C.E.,  M.S.E.,  Ph.D. 
Raymond  Pepinsky,  M.A.,  Ph.D. 
Lawrence  Perez,  C.E.,  M.C.E. 
Walter  Henry  Pielemeier,  M.A.,  Ph.D. 
Clare  William  Pierce,  M.S.,  Ph.D. 
Henry  William  Popp,  M.S.,  Ph.D. 
Roy  Burton  Power,  M.S.,  Sc.D. 
Gordon  H.  Pritham,  M.S.,  Ph.D. 
Alfred  G.  Pundt,  M.A.,  Ph.D. 
Gilford  G.  Quarles,  M.S.,  Ph.D. 


Professor  of  Poultry  Husbandry 

Professor  of  Agronomy 

Professor  of  Meteorology 

Professor  of  Dramatics 

Professor  of  Zoology 

Professor  of  Agricultural  Engineering 

Professor  of  Wood  Utilization 

Professor  of  Public  Speaking 

Professor  of  Olericulture 

Professor  of  Organic  Chemistry 

Professor  of  Speech 

Professor  of  Geochemistry 

Professor  of  Architecture 

Professor  of  Foods  and  Nutrition 

Professor  of  Aeronautical  Engineering 

Research  Professor  of  Physics 

Professor  of  Civil  Engineering 

Professor  of  Physics 

Professor  of  Agricultural  Economics 

Professor  of  Botany 

Professor  of  Engineering  Research 

Professor  of  Physiological  Chemistry 

Professor  of  European  History 

Professor  of  Engineering  Research 


Elmer  R.  Queer,  M.S. 

Professor  of  Engineering  Research;  Assistant  Director, 
Engineering  Experiment  Station 


David  Herr  Rank,  M.S.,  Ph.D.,  D.Sc. 
Arthur  Hallam  Reede,  M.A. 
Calvin  Gilbert  Reen,  M.S.E. 
James  Johnston  Reid,  M.S.,  Ph.D. 
Leland  Smiley  Rhodes,  C.E. 
Louis  A.  Richardson,  M.S. 
Chauncey  Owen  Ridenour,  M.A. 
James  M.  Robertson,  M.S.,  Ph.D. 
Robert  R.  Robinson,  M.S.,  Ph.D. 
Charles  Joseph  Rowland,  M.B.A.,  C.P.A. 
Charles  Andrew  Rupp,  M.A.,  Ph.D. 
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Research  Professor  of  Physics 

Professor  of  Economics 

Professor  of  Civil  Engineering 

Professor  of  Bacteriology 

Professor  of  Civil  Engineering 

Professor  of  Architectural  Engineering 

Professor  of  English  Literature 

Professor  of  Engineering  Research 

Professor  of  Soil  Technology 

Professor  of  Accounting 

Professor  of  Mathematics 


GRADU  ATE     FACULTY 


Setii  Winfield  Russell,  M.A.,  Ph.D. 

Professor  of  Sociology;  Assistant  Dean  of  the  School  of  the  Liberal  Arts 
John  Anthony  Sauer,  M.S.,  Ph.D.  Professor  of  Engineering  Mechanics 

Harold  Kistler  Schilling,  M.A.,  Ph.D. 

Professor  of  Physics;  Dean  of  the  Graduate  School 


Paul  Henry  Schweitzer,  M.E.,  Dr.Ing. 

Merit  Scott,  Ph.D. 

John  G.  Seeley,  M.Sc,  Ph.D. 

Ward  M.  Sharp,  M.S.,  Ph.D. 

Isador  Mitchell  Sheffer,  M.A.,  Ph.D. 

Philip  Allison  Shelley,  A.M.,  Ph.D. 

James  Whaples  Sinden,  Ph.D. 

Grant  W.  Smith,  Ph.D. 

Kinsley  Richard  Smith,  M.A.,  Ph.D. 

William  M.  Smith,  Jr.,  M.S.,  Ph.D. 

Norman  Robert  Sparks,  M.E. 

Charles  Martin  Speidel,  M.S. 

Vance  Glover  Sprague,  M.S.,  Ph.D. 


Professor  of  Engineering  Research 

Professor  of  Physics 

Professor  of  Floriculture 

Professor  of  Wildlife  Management 

Professor  of  Mathematics 

Professor  of  German 

Professor  of  Botany 

Professor  of  Chemistry 

Professor  of  Psychology 

Professor  of  Family  Relationships 

Professor  of  Mechanical  Engineering 

Professor  of  Physical  Education 

Professor  of  Agronomy  (part-time) 


Earl  Baker  Stavely,  E.E. 

Professor  of  Electrical  Engineering;  Assistant  Dean  of  the  School  of  Engineering 


Professor  of  Bacteriology 

Professor  of  Phytochemistry 

Professor  of  English  Literature 

Professor  of  Paleontology 

Professor  of  Animal  Nutrition 

Professor  of  Business  Law 

Professor  of  Electrical  Engineering 

Professor  of  Plant  Pathology 

Professor  of  Anatomy  and  Physiology 

Professor  of  Engineering  Research 


Robert  William  Stone,  Ph.D. 
Joseph  T.  Sullivan,  M.S.,  Ph.D. 
Arthur  Bruce  Sutherland,  A.M.,  Ph.D. 
Frank  McKim  Swartz,  Ph.D. 
Raymond  Walter  Swift,  M.S.,  Ph.D. 
Sheldon  C.  Tanner,  M.A. 
Harold  Irwin  Tarpley,  M.S. 
Henry  Winfred  Thurston,  Jr.,  Ph.D. 
Harrison  Morton  Tietz,  M.S.,  Ph.D. 
Charles  H.  Tindal,  M.S.,  Ph.D. 
Howard  O.  Triebold,  M.S.,  Ph.D. 

Professor  of  Agricultural  and  Biological  Chemistry 
Edward  Bunn  van  Ormer,  M.A.,  Ph.D.  Professor  of  Psychology 

Herbert  Alexander  Wahl,  M.S.,  Ph.D.  Professor  of  Botany 

Richard  Hadly  Waters,  M.A.,  Ph.D.  Professor  of  Transport  Economics 

Arthur  H.  Waynick,  M.S.,  Sc.D.  Professor  of  Electrical  Engineering 

Palmer  Calvin  Weaver,  M.Ed.,  Ph.D.  Professor  of  Education; 

Assistant  Dean  of  the  School  of  Education;  Assistant  Director  of  Summer  Sessions 
Arthur  Marshall  Wellington,  M.A.  Professor  of  Education 

William  Louser  Werner,  M.A.  Professor  of  American  Literature 

Woldemar  Weyl,  Dr.Ing.  Professor  of  Glass  Technology 

Benjamin  A.  Whisler,  M.S.,  Sc.D.  Professor  of  Civil  Engineering 

David  Grammer  White,  A.M.,  Ph.D.  Professor  of  Pomology 

Marsh  William  White,  M.S.,  Ph.D.  Professor  of  Physics 

Wallace  E.  White,  M.S.,  Ph.D.  Professor  of  Wood  Technology 

Mary  Louisa  Willard,  M.S.,  Ph.D.  Professor  of  Chemistry 

Paul  Springer  Williams,  M.S.  Professor  of  Dairy  Husbandry 

Eva  Donelson  Wilson,  Ph.D.  Professor  of  Foods  and  Nutrition  (part-time) 

13 


THE    PENNSYLVANIA    STATE    COLLEGE 

Calvert  Charles  Wright,  Ph.D.  Professor  of  Fuel  Technology 

Mary  Jane  Wyland,  M.A.  Professor  of  Education 

Alexander  Hamilton  Zerban,  M.E.,  M.S.,  Ph.D. 

Professor  of  Mechanical  Engineering 
Percival  Thomas  Ziegler,  M.S.  Professor  of  Animal  Husbandry 

ASSOCIATE  PROFESSORS 

Helen  Adolf,  Ph.D.  Associate  Professor  of  German 

Russell  Brunner  Alderfer,  M.S.,  Ph.D.      Associate  Professor  of  Soil  Technology 
Mary  Brown  Allgood,  M.S. 

Associate  Professor  of  Home  Equipment  and  Commercial  Consumer  Services 
John  Olson  Almquist,  M.S.,  Ph.D.  Associate  Professor  of  Dairy  Husbandry 

Paul  Marcks  Althouse,  M.S.,  Ph.D. 

Associate  Professor  of  Agricultural  and  Biological  Chemistry 
John  Mueller  Anderson,  M.A.,  Ph.D.  Associate  Professor  of  Philosophy 

Frances  M.  Andrews,  M.Ed.,  Ed.D.  Associate  Professor  of  Music  Education 

Arnold  W.  Asman,  B.Sc.  Associate  Professor  of  Mining  Engineering 

Esther  A.  Atkinson,  M.S. 

Associate  Professor  of  Hotel  and  Institution  Administration 
Elton  Atwater,  M.A.,  Ph.D.  Associate  Professor  of  Political  Science 

Ernest  Axman,  B.S.  Associate  Professor  of  Electrical  Engineering 

Ralph  L.  Baker,  M.S.,  Ph.D.  Associate  Professor  of  Marketing 

William  L.  Barr,  M.S.,  Ph.D.  Associate  Professor  of  Farm  Management 

Thomas  Fulcher  Bates,  M.A.,  Ph.D.  Associate  Professor  of  Mineralogy 

Paul  R.  Beall,  M.A.,  Ph.D.  Associate  Professor  of  Speech 

Louis  Berger,  M.S.,  Ph.D.  Associate  Professor  of  Civil  Engineering 

Paul  W.  Bixby,  M.A.,  D.Ed.  Associate  Professor  of  Elementary  Education 

Samuel  W.  Blizzard,  Jr.,  Th.M.,  M.A.,  Ph.D. 

Associate  Professor  of  Sociology  and  Rural  Sociology 
Thomas  Davies  Bowman,  M.A.  Associate  Professor  of  English  Literature 

John  W.  Bratzler,  M.S.,  Ph.D.  Associate  Professor  of  Animal  Nutrition 

Floyd  Leroy  Carnahan,  M.S.,  Ph.D.      Associate  Professor  of  Chemical  Engineering 
Stuart  H.  Chamberlain,  M.S.  Associate  Professor  of  Engineering  Research 

Herbert  Beecher  Charmbury,  M.S.,  Ph.D. 

Associate  Professor  of  Mineral  Preparation 
J.  Frank  Cone,  M.S.,  Ph.D.  Associate  Professor  of  Bacteriology 

Norman  Davids,  M.S.,  Ph.D.  Associate  Professor  of  Engineering  Mechanics 

Henry  Mauzee  Davis,  M.S.,  Ph.D.  Associate  Professor  of  Metallurgy 

George  F.  Deasy,  M.A.,  Ph.D.  Associate  Professor  of  Geography 

Charles  C.  DiIlio,  M.S.  Associate  Professor  of  Mechanical  Engineering 

Leslie  E.  Dills,  M.S.,  Ph.D.  Associate  Professor  of  Economic  Entomology 

John  Lewis  Dilworth,  M.S.  Associate  Professor  of  Mechanical  Engineering 

Paul  Ebaugh,  A.B.  Associate  Professor  of  Engineering  Research 

Charles  Austin  Eder,  M.S.  Associate  Professor  of  Civil  Engineering 

Gerhard  E.  Ehmann,  M.A.,  D.Ed.  Associate  Professor  of  Education 

Sybil  D.  Emerson,  B.A.,  B.Sc.  Associate  Professor  of  Art  Education 

Cortland  Eyer,  M.A.,  Ph.D.  Associate  Professor  of  Romance  Languages 
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George  H.  Fleming,  M.S.,  Ph.D. 

Harold  Kenneth  Fleming,  M.S. 

Allen  Harris  Forbes,  E.E. 

Kent  Forster,  M.A.,  Ph.D. 

Richard  B.  Fox,  M.S. 

Jay  W.  Fredrickson,  Ph.D. 

Cyrus  E.  French,  M.S.,  Ph.D. 

Ernest  H.  Freund,  Ph.D. 

Hubert  William  Frings,  M.S.,  Ph.D. 

Helen  Savard  Galbraith,  M.A. 


Associate  Professor  of  Chemistry 

Associate  Professor  of  Pomology 

Associate  Professor  of  Electrical  Engineering 

Associate  Professor  of  History 

Associate  Professor  of  Architectural  Engineering 

Associate  Professor  of  Metallurgy 

Associate  Professor  of  Animal  Nutrition 

Associate  Professor  of  Philosophy 

Associate  Professor  of  Entomology 

Associate  Professor  of  Applied  Arts 


James  Gemmell,  M.S.,  D.Ed. 

Associate  Professor  of  Economics  and  Business  Education 


John  Joseph  Gibbons,  Jr.,  M.S.,  Ph.D. 
Arnold  W.  Green,  M.A.,  Ph.D. 
John  C.  Griffiths,  M.Sc,  Ph.D.,  D.I.C. 
Alvin  R.  Grove,  Jr.,  M.S.,  Ph.D. 
Lester  Philip  Guest,  M.A.,  Ph.D. 
Beatrice  Liberty  Hagen,  M.A.,  Ph.D. 
Walter  J.  Harrington,  M.A.,  Ph.D. 
John  Robert  Hayes,  M.S.,  Ph.D. 
William  M.  Hench,  M.A.,  Ph.D. 
George  William  Henninger,  M.A. 
Howard  W.  Higbee,  M.S. 
Joseph  Robert  Hilgert,  M.A.,  Ph.D. 
Clifford  B.  Holt,  Jr.,  M.S. 


Associate  Professor  of  Physics 

Associate  Professor  of  Sociology 

Associate  Professor  of  Petrography 

Associate  Professor  of  Botany 

Associate  Professor  of  Psychology 

Associate  Professor  of  Mathematics 

Associate  Professor  of  Mathematics 

Associate  Professor  of  Chemistry 

Associate  Professor  of  International  Trade 

Associate  Professor  of  Music 

Associate  Professor  of  Soil  Technology 

Associate  Professor  of  Marketing 

Associate  Professor  of  Electrical  Engineering 


Albert  H.  Holtzinger,  Ph.D. 

Associate  Professor  of  Chemistry;  Director  of  the  Chemical  Laboratories 
Ruth  R.  Honey,  M.S.,  Ph.D.  Associate  Professor  of  Family  Economics  and  Housing 
Benjamin  F.  Howell,  Jr.,  M.Sc,  Ph.D.  Associate  Professor  of  Geophysics 

Francis  Edwin  Hyslop,  Jr.,  M.A.,  M.F.A.  Associate  Professor  of  Fine  Arts 


MacKenzie  L.  Keith,  M.Sc,  Ph.D. 
Henry  William  Knerr,  M.A.,  Ph.D. 
R.  Rupert  Kountz,  M.S. 
Wayne  A.  Lee,  M.S.,  Ph.D. 
Laurence  LeSage,  M.A.,  Ph.D. 
Martin  Lessen,  M.M.E.,  Sc.D. 

Associate  Professor  of  Aeronautical  Engineering  and  Engineering  Mechanics 


Associate  Professor  of  Geochemistry 

Associate  Professor  of  Physics 

Associate  Professor  of  Sanitary  Engineering 

Associate  Professor  of  Marketing 

Associate  Professor  of  Romance  Languages 


Robert  W.  Lindsay,  M.S.,  D.Sc 
Anna  Pauline  Locklin,  M.A. 
Mildred  Adams  Lucey,  M.S. 
Marion  S.  McDowell,  M.A. 
Donald  G.  McGarey,  M.A.,  D.Ed. 
David  H.  McKinley,  M.A.,  LL.B. 
Franklin  A.  Miller,  M.S.,  Ph.D. 
Warren  W.  Miller,  Ph.D. 
Wilford  Richard  Mills,  Ph.D. 
Maurice  Allison  Mook,  M.A.,  Ph.D. 
John  A.  Mourant,  M.A.,  Ph.D. 


Associate  Professor  of  Metallurgy 

Associate  Professor  of  English  Literature 

Associate  Professor  of  Physical  Education 

Associate  Professor  of  Family  Relationships 

Associate  Professor  of  Education 

Associate  Professor  of  Finance 

Associate  Professor  of  Education 

Associate  Professor  of  Chemistry 

Associate  Professor  of  Plant  Pathology 

Associate  Professor  of  Anthropology 

Associate  Professor  of  Philosophy 
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James  Herbert  Moyer,  M.A.,  D.Ed.  Associate  Professor  of  Education 

George  E.  Murphy,  M.A.,  D.Ed. 

Associate  Professor  of  Education;  Director  of  the  Reading  Clinic 
Margaret  A.  Neuber,  M.A.  Associate  Professor  of  Special  Education 

Ralph  Frank  Nielsen,  M.S.,  Ph.D. 

Associate  Professor  of  Petroleum  and  Natural  Gas  Engineering 
Clarence  Irwin  Noll,  M.S.,  Ph.D.  Associate  Professor  of  Chemistry 

Thomas  Saylor  Oakwood,  M.S.,  Ph.D.      Associate  Professor  of  Organic  Chemistry 
Gilma  Olson,  M.S.  Associate  Professor  of  Foods  and  Nutrition 

Hans  A.  Panofsky,  Ph.D.  Associate  Professor  of  Meteorology 

Leslie  M.  Pape,  Ph.D.  Associate  Professor  of  Philosophy 

Robert  B.  Patrick,  M.Ed.,  D.Ed.  Associate  Professor  of  Education 

Louis  Francis  Peck,  A.M.,  Ph.D.  Associate  Professor  of  English  Composition 

Ruth  L.  Pike,  M.A.,  Ph.D.  Associate  Professor  of  Foods  and  Nutrition 

Albert  Perry  Powell,  M.S.  Associate  Professor  of  Electrical  Engineering 

Dorothy  Quiggle,  M.S.,  Ph.D. 

Associate  Research  Professor  of  Chemistry  and  Chemical  Engineering 
Joseph  G.  Rayback,  M.A.,  Ph.D.  Associate  Professor  of  American  History 

Richard  Collyer  Raymond,  Ph.D.  Associate  Professor  of  Physics 

Harold  J.  Read,  M.S.,  Ph.D.  Associate  Professor  of  Metallurgy 

Philip  X.  Rice,  E.E.,  M.S.  Associate  Professor  of  Electrical  Engineering 

A.  Chester  Richer,  M.S.,  Ph.D.  Associate  Professor  of  Soil  Technology 

John  Drew  Ridge,  M.S.,  Ph.D.  Associate  Professor  of  Mineral  Economics 

Margaret  E.  Riegel,  M.S.  Associate  Professor  of  Home  Economics  Education 

Philip  K.  Roos,  M.S.  Associate  Professor  of  Engineering  Mechanics 

Arthur  Rose,  M.A.,  Ph.D.  Associate  Professor  of  Chemical  Engineering 

Donald  Ross,  A.M.  Associate  Professor  of  Engineering  Research 

Jessie  McVey  Rossman,  M.A.,  Ed.D. 

Associate  Professor  of  Home  Economics  Education 
Joseph  Jay  Rubin,  M.A.,  Ph.D.  Associate  Professor  of  English  Composition 

Roger  B.  Saylor,  A.M.,  Ph.D.  Associate  Professor  of  Economics 

Clayton  H.  Schug,  M.A.  Associate  Professor  of  Public  Speaking 

Ralph  Pray  Seward,  M.A.,  Ph.D.  Associate  Professor  of  Chemistry 

F.  Raymond  Smith,  M.A.,  Ph.D.  Associate  Professor  of  Physics 

Kendon  R.  Smith,  A.M.,  Ph.D.  Associate  Professor  of  Psychology 

William  U.  Snyder,  M.A.,  Ph.D.  Associate  Professor  of  Psychology 

Robert  L.  Stanley,  M.Sc.  Associate  Professor  of  Engineering  Research 

Herbert  Steiner,  Ph.D.  Associate  Professor  of  German 

Randall  S.  Stout,  M.B.A.,  Ph.D.  Associate  Professor  of  Public  Finance 

Florence  E.  Taylor,  M.A.,  D.Ed.  Associate  Professor  of  Elementary  Education 

Willa  Williammee  Taylor,  M.A.  Associate  Professor  of  Music  Education 

Glenn  Nicholas  Thiel,  M.Ed.  Associate  Professor  of  Physical  Education 

Abram  W.  VanderMeer,  M.A.,  Ph.D.  Associate  Professor  of  Education 

Robert  King  Vierck,  M.S.  Associate  Professor  of  Engineering  Mechanics 

John  B.  Washko,  M.S.,  Ph.D.  Associate  Professor  of  Agronomy 

Wayne  Webb,  M.S.,  Ph.D.  Associate  Professor  of  Physics 

Robert  L.  Weber,  M.A.,  Ph.D.  Associate  Professor  of  Physics 

Clifford  Charles  Wernham,  M.A.,  Ph.D.      Associate  Professor  of  Plant  Pathology 
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Associate  Professor  of  Clothing  and  Textiles 
Associate  Professor  of  Insurance 


Mabel  Elizabeth  Westgate,  M.A. 
Ralph  H.  Whebby,  M.A.,  C.L.U. 
Delpha  E.  Wiesendanger,  M.S. 

Associate  Professor  of  Home  Management  and  Housing 
Habold  P.  Zelko,  M.A.  Associate  Professor  of  Public  Speaking 

Mabgabet  O.  Zook,  M.S.,  Ph.D. 

Associate  Professor  of  Clothing  and  Textiles  (part-time) 


ASSISTANT  PROFESSORS 


Ralph  G.  Ascah,  Ph.D. 

Fbancis  A.  Babione,  M.A.,  Ph.D. 

Samuel  P.  Bayabd,  A.M. 

Joseph  F.  Bbadley,  M.A.,  Ph.D. 

Nicholas  M.  Bbentin,  M.A. 

Babby  S.  Bbinsmaid,  M.A. 

Claba  Cobdelia  Bbong,  M.A.,  Ph.D. 

Iba  V.  Brown,  M.A.,  Ph.D. 

Howabd  Leon  Cabnahan,  M.S.,  Ph.D. 

Elton  Stewabt  Cabter,  M.A.,  Ph.D. 

Geobge  E.  Ceiga,  B.Mus. 

Robebt  E.  Clabk,  M.A.,  Ph.D. 

Ray  M.  Conger,  M.S. 

GlLBEBT  LEBOY  CbOSSLEY,  E.E. 

Joseph  Henby  Dahmus,  M.A.,  Ph.D. 
Holle  G.  DeBoeb,  M.A. 
Norman  C.  Deno,  M.S.,  Ph.D. 
John  A.  DeNovo,  M.A.,  Ph.D. 
Bodie  Eugene  Douglas,  M.S.,  Ph.D. 
Charles  Leonabd  Febgus,  M.A.,  Ph.D 
Iline  Fife,  M.A.,  Ph.D. 
Henby  A.  Finch,  Ph.D. 
Robebt  J.  Flipse,  M.S.,  Ph.D. 
Henby  R.  Fobtmann,  M.S.,  Ph.D. 
Aline  H.  Frink,  M.A.,  Ph.D. 
James  J.  Fritz,  M.S.,  Ph.D. 
Ila  Gay  Holsopple  Gehman,  M.Ed 
Phyllis  R.  Griess,  M.A.,  Ph.D. 
Joseph  H.  Grosslight,  M.A.,  Ph.D. 
George  McRuer  Guthrie,  Ph.D. 
Oscar  A.  Haac,  M.A.,  D.U.P.,  Ph.D 
Julia  M.  Haber,  M.A.,  Ph.D. 


Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Marketing 

Assistant  Professor  of  English  Composition 

Assistant  Professor  of  Finance 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Music 

Assistant  Professor  of  Clinical  Speech 

Assistant  Professor  of  History 

Assistant  Professor  of  Agronomy 

Assistant  Professor  of  Speech 

Assistant  Professor  of  Music 

Assistant  Professor  of  Sociology 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  History 

Assistant  Professor  of  Public  Speaking 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  History 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Botany 

Assistant  Professor  of  Speech 

Assistant  Professor  of  Philosophy 

Assistant  Professor  of  Dairy  Husbandry 

Assistant  Professor  of  Agronomy 

Assistant  Professor  of  Mathematics 

Assistant  Professor  of  Chemistry 

D.Ed.  Assistant  Professor  of  Psychology 

Assistant  Professor  of  Geography 

Assistant  Professor  of  Psychology 

Assistant  Professor  of  Psychology 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Botany 


Edgar  Brewer  Hale,  M.S.,  Ph.D. 

Assistant  Professor  of  Poultry  Husbandry  and  Psychology  Research 
John  F.  Hall,  M.A.,  Ph.D.  Assistant  Professor  of  Psychology 

Donald  E.  Hardenbebgh,  M.S.  Assistant  Professor  of  Engineering  Mechanics 

Robebt  W.  Higgins,  Ph.D.  Assistant  Professor  of  Human  Nutrition  Research 
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Floyd  A.  Hummel,  M.S.  Assistant  Professor  of  Ceramics 

Theodore  Kenneth  Karhan,  M.Ed. 

Assistant  Professor  of  Music  and  Music  Education 
Joseph  Thaddeus  Law,  M.A.  Assistant  Professor  of  Political  Science 

Henry  G.  Lew,  M.Ae.E.,  Ph.D.  Assistant  Professor  of  Aeronautical  Engineering 


Morley  G.  McCartney,  M.S.,  Ph.D. 
Neil  A.  McNall,  M.A.,  Ph.D. 
Chester  T.  McNerney,  M.S.,  Ph.D. 
Vaclav  Mares,  Ph.D. 
John  W.  Masley,  M.A.,  D.Ed. 
John  P.  Miller,  Ph.D. 
Gerald  M.  Moser,  Lie,  D.U.P. 
Eugene  A.  Myers,  M.A.,  Ph.D. 
Vernon  W.  Myers,  M.A.,  Ph.D. 
Harold  Elroy  Nelson,  M.A.,  Ph.D. 
Amos  Earl  Neyhart,  M.S. 
Stuart  Patton,  M.S.,  Ph.D. 
Roy  P.  Pennington,  Ph.D. 


Assistant  Professor  of  Poultry  Husbandry 

Assistant  Professor  of  History 

Assistant  Professor  of  Education 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Physical  Education 

Assistant  Professor  of  Geology 

Assistant  Professor  of  Romance  Languages 

Assistant  Professor  of  Economics 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Speech 

Administrative  Head,  Institute  of  Public  Safety 

Assistant  Professor  of  Dairy  Manufacturing 

Assistant  Professor  of  Soil  Technology 


Theodore  Stephen  Polansky,  M.S.,  Ph.D.    Assistant  Professor  of  Fuel  Technology 
Margaret  C.  Raabe,  M.S. 

Assistant  Professor  of  Clinical  Speech  and  Speech  Education 


Robert  Reifsneider,  M.A. 

J.  W.  Crane  Remaley,  M.S.,  Ph.D. 

Neal  Riemer,  M.A.,  Ph.D. 

H.  David  Rix,  M.S.,  Ph.D. 

Charles  W.  Rutschky,  Ph.D. 

John  M.  Schempf,  Ph.D. 

Robert  W.  Schiessler,  M.S.,  Ph.D. 

Ruth  C.  Silva,  A.M.,  Ph.D. 

Cyril  B.  Smith,  M.Sc,  Ph.D. 

Warren  S.  Smith,  M.A. 

Leo  H.  Sommer,  M.S.,  Ph.D. 

William  Spackman,  Jr.,  M.S.,  Ph.D. 

Frank  Briscoe  Stephens,  M.S.,  Ph.D. 

Richard  G.  Stoner,  A.M.,  Ph.D. 

Werner  F.  Striedieck,  A.M.,  Ph.D. 

Shiou-Chuan  Sun,  M.S.,  Sc.D. 

Robert  W.  Taft,  M.S.,  Ph.D. 

David  Van  Meter,  M.S. 

Alfred  Frederick  Woelfel,  M.S. 

James  Everette  Wright,  Jr.,  Ph.D. 

Kelly  Yeaton,  M.A. 

C.  Courson  Zeliff,  M.S.,  Ph.D. 

Harry  D.  Zook,  M.S.,  Ph.D. 


Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Secondary  Education 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Physics 

Assistant  Professor  of  Entomology 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Political  Science 

Assistant  Professor  of  Plant  Nutrition 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Paleobotany 

Assistant  Professor  of  Meteorology 

Assistant  Professor  of  Physics 

Assistant  Professor  of  German 

Assistant  Professor  of  Mineral  Preparation 

Assistant  Professor  of  Chemistry 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Electrical  Engineering 

Assistant  Professor  of  Genetics 

Assistant  Professor  of  Dramatics 

Assistant  Professor  of  Zoology 

Assistant  Professor  of  Chemistry 


INSTRUCTOR 

James  W.  Shigley,  M.S.,  Ph.D.     Instructor  in  Agricultural  and  Biological  Chemistry 
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rpHE  GRADUATE  SCHOOL  was  established  in  1922.  Graduate  instruction  had 
been  given  previously  under  the  direction  of  a  committee  of  the  faculty  or  of 
the  College  Senate.  The  School  has  general  control  of  all  questions  concerning 
graduate  work.  The  faculty  consists  of  such  members  of  the  instructional  staff  as 
have  immediate  supervision  of  graduate  courses. 

In  the  Graduate  School  routine  requirements  are  reduced  to  a  minimum.  So 
far  as  they  exist,  they  are  for  the  purpose  of  furnishing  the  discipline  and  methods 
necessary  for  independent  study  and  investigation.  It  is  the  object  of  the  School 
to  surround  the  student  with  conditions  that  will  enable  him  to  devote  himself  to 
some  chosen  field.  Advanced  degrees  are  conferred  as  a  mark  of  attainment  of 
certain  standards  of  scholarship. 

The  President  of  the  College,  on  recommendation  of  the  Dean  of  the  Graduate 
School,  will  welcome  Doctors  of  Philosophy  of  The  Pennsylvania  State  College,  as 
well  as  those  of  other  accredited  colleges  and  universities,  as  guests  of  the  College, 
with  the  privilege  of  attending  seminars  and  research  courses  and  of  carrying  on 
research  in  laboratories  and  libraries.  There  will  be  no  charge  except  for  labora- 
tory expenses.  Arrangements  should  be  made  in  advance  with  the  Dean  of  the 
Graduate  School. 

ADMISSION— To  be  admitted  to  the  Graduate  School,  an  applicant  must  have 
received  a  baccalaureate  degree  from  an  accredited  institution,  earned  under  resi- 
dence and  credit  conditions  substantially  equivalent  to  those  required  by  this  Col- 
lege. Graduates  of  The  Pennsylvania  State  College  must  have  had  a  minimum  grade 
point  average  of  1.5  in  their  junior  and  senior  years.  Graduates  of  other  institu- 
tions with  different  systems  of  grading  must  have  had  equivalent  standing. 

A  student  applying  for  admission,  after  having  attended  another  graduate 
school  where  a  substantial  amount  of  credit  has  been  earned,  or  a  student  whose 
career  subsequent  to  graduation  has  been  characterized  by  unusual  attainments  in 
fields  having  a  bearing  on  his  graduate  qualifications,  will  be  rated  by  a  combina- 
tion of  the  records  submitted. 

Admission  is  granted  by  the  Dean  of  Admissions.  If  the  applicant  has  attended 
more  than  one  institution,  an  official  transcript  of  the  work  covered  at  each  insti- 
tution is  required.  This  applies  to  the  complete  academic  record,  both  under- 
graduate and  graduate.  The  applicant  should  have  official  credentials  submitted 
direcdy  from  institutions  to  the  Dean  of  Admissions  as  early  as  possible.  A  graduate 
of  The  Pennsylvania  State  College  may  present  his  final  grade  report  or  an  official 
transcript  of  his  complete  record  at  the  time  he  applies  for  admission  to  the  Gradu- 
ate School. 

General  inquiries  regarding  graduate  work  should  be  addressed  to  the  Dean  of 
the  Graduate  School.  A  student  should  not  hesitate  to  write  directly  to  the  head  of 
a  department  if  he  has  specific  questions  regarding  the  work  of  that  department. 
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CLASSIFICATION— At  the  time  of  admission  all  candidates  must  enroll  as 
either  Regular  or  General  graduate  students.  The  difference  is  as  follows: 

Regular  Graduate  Students  (degree  candidates)— This  group  includes  all  those 
who  desire  to  become  candidates  for  advanced  degrees.  Their  complete  status  is  de- 
termined and  conditions  of  candidacy  are  arranged.  A  program  is  developed  under 
the  guidance  of  an  adviser.  A  matriculation  fee  of  $5  should  accompany  the  appli- 
cation for  admission. 

General  Graduate  Students  (nondegree  candidates)— Applicants  who  meet  all 
requirements  for  admission  but  who  have  not  decided  to  become  candidates  for  an 
advanced  degree  at  this  institution  may  arrange  for  a  program  of  work  as  general 
graduate  students.  This  classification  is  open  to  those  who  wish  to  transfer  credit 
to  another  institution  or  who  wish  to  fulfill  requirements  other  than  those  of  ad- 
vanced degrees.  An  admission  fee  of  $1  should  accompany  the  application  for 
admission. 

The  status  and  standing  of  a  general  graduate  student  will  be  reviewed  by  the 
Dean  each  time  he  reregisters.  He  may  not  remain  a  general  graduate  student  longer 
than  one  semester  (or  summer  sessions  totaling  12  weeks)  except  with  the  permis- 
sion of  the  Dean,  and  for  definite,  good  reasons. 

When  a  general  graduate  student  wishes  to  become  a  regular  graduate  student, 
i.e.,  a  candidate  for  an  advanced  degree  at  this  institution,  he  should  make  applica- 
tion for  change  of  status  and  should  accompany  his  application  with  the  $5 
matriculation  fee.  His  undergraduate  record  will  then  be  re-evaluated  to  determine 
to  what  extent  he  may  be  prepared  to  undertake  graduate  work  as  a  candidate  for  a 
degree  in  the  major  field  of  his  choice  as  a  regular  student.  He  should  understand 
that  he  may  thereafter  apply  toward  degree  requirements  only  those  credits  earned 
as  a  general  graduate  student  which  fit  logically  into  an  integrated  candidacy  pro- 
gram. There  is  no  guarantee  that  any  such  credits  may  be  applicable. 

REGISTRATION— Students  in  residence  who  are  planning  to  take  a  program 
in  the  succeeding  semester  or  in  the  summer  session  begin  their  registration  at 
certain  times  announced  for  First  Phase  Registration.  At  these  times  resident  gradu- 
ate students  are  required  to  register  just  as  undergraduates  are. 

The  regular  registration  days  for  the  completion  of  registration  and  for  new 
students  are  indicated  in  the  College  Calendar.  Graduate  students  are  given  one 
week  for  registration  following  the  regular  registration  days  before  the  late  fee  of 
$10  is  imposed.  Registration,  including  changes  of  program  by  drop-adds,  must  be 
completed  within  two  weeks.  These  registrations  apply  to  the  academic  year.  Differ- 
ent regulations  are  applicable  to  the  summer  sessions.  These  are  included  in  the 
summer  sessions  announcements. 

A  regular  graduate  student  must  prepare  each  term  a  program  satisfactory  to 
the  major  department,  or  advisory  committee.  A  general  graduate  student  must  secure 
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departmental  approval  for  each  course  scheduled.  When  the  schedule  bearing  the 
approval  of  the  adviser,  or  of  a  departmental  representative,  is  signed  by  the  Dean 
of  the  Graduate  School,  the  student  shall  present  himself  at  the  office  of  the  College 
Scheduling  Officer  and  complete  such  forms  as  may  be  required.  The  payment  of 
the  required  fees  at  the  Bursar's  office  completes  the  registration. 

Under  certain  conditions  credit  may  be  earned  by  work  done  off  the  campus. 
Students  contemplating  such  work  should  inquire  of  the  Dean  of  the  Graduate 
School  about  the  plans  and  conditions.  Such  work  must  be  scheduled  in  advance 
in  the  regular  manner. 

Students  must  register  for  all  graduate  work— either  course  work  or  research, 
either  in  residence  or  off-campus,  and  for  auditing  courses— done  while  active  candi- 
dates for  degrees. 

AUDITING  OF  COURSES-Students  who  have  demonstrated  their  ability 
to  do  superior  work  while  carrying  normal  graduate  programs  (which  are  deter- 
mined by  their  status  as  full-time  students,  or  as  part-time  students  employed  on  the 
campus  or  elsewhere)  may,  with  the  approval  of  the  Dean,  register  for  "audits"  in 
addition  to  their  normal  "credit  loads."  To  secure  such  approval  the  student  should 
present  to  the  Dean  written  evidence  that  the  instructor  of  the  "audit  course"  will 
accept  him  as  auditor,  and  that  his  adviser  and  the  head  of  the  department  employ- 
ing him  (if  he  is  employed)  approve  of  the  extra  load. 

CHANGES  IN  THE  PROGRAM-When  a  change  in  program  is  essential,  it 
may  be  made  only  with  the  approval  of  the  Dean  of  the  Graduate  School.  If  the 
student  should  make  a  change  in  his  major  or  in  the  degree  toward  which  he  is 
working,  he  would  also  be  required  to  make  such  change  through  the  office  of  the 
Dean  of  Admissions,  and  his  status  would  be  determined  at  that  time.  A  fee  of  $2 
is  charged  for  each  change  of  schedule. 

CREDITS  AND  GRADES— All  grades  for  graduate  students  are  reported  each 
term  to  the  Registrar.  Courses  numbered  in  the  500  series  are  marked  on  the  basis 
of  P  (pass),  H  (honors),  or  F  (fail).  For  work  taken  in  the  400  series  a  passing 
grade  of  2  is  required. 
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GRADUATE   SCHOOL   FEES 

Matriculation  fee  (regular  students) $  5.00 

Admission  fee  (general  students)       . 1.00 

Incidental  fee,  each  semester        50.00 

General  fixed  fee,  each  semester 45.00 

Health  service  fee  (applicable  to  scholars,  fellows,  and  gradu- 
ate assistants) 7.50 

Part-time  fee,  per  credit  (for  less  than  12  credits)     ....  9.00 

Late  registration  fee 10.00 

Late  payment  or  deferment  fee 5.00 

Change  of  schedule  fee 2.00 

^Graduation  fee 10.00 

Transcript  of  record  (extra  copy)       .........  1 .00 

Off-campus  registration  fee,  each  year 2.50 

Summer  session  students  who  register  for  graduate  courses  pay  the  regular  fees 
for  the  summer  sessions. 

In  addition  to  the  above  fees,  all  full-time  students  who  are  not  residents  of 
Pennsylvania  are  charged  a  tuition  fee  of  $110  per  semester;  part-time  students  are 
charged  an  additional  $9  per  credit.  There  is  no  exemption  from  these  fees,  except 
for  scholars,  fellows,  and  graduate  assistants. 

Whenever  it  shall  appear  from  any  of  the  data  presented  as  part  of  the  appli- 
cation for  admission  that  the  applicant  is  not  a  resident  of  Pennsylvania,  the  Dean 
of  Admissions,  when  admission  is  granted  to  that  applicant,  assumes  that  the  one 
admitted  is  a  non-Pennsylvanian.  A  student  so  admitted  is  held  liable  for  the  out- 
of-State  tuition  fee. 

If  the  one  who  is  admitted  believes  that  his  circumstances  do  not  justify  his 
classification  as  a  non-Pennsylvanian,  he  may  petition  the  Dean  of  Admissions  for 
reclassification. 

Whenever  such  a  petition  for  reclassification  is  made,  the  petitioner  is  required 
to  present  proof  of  bona  fide  continuous  residence  of  the  one  admitted  (or  his 
parents,  if  he  is  a  minor)  within  the  Commonwealth  for  a  period  of  not  less  than 
12  months  immediately  preceding  his  admission;  and,  in  addition,  such  other  evi- 
dence as  may  appear  pertinent  to  a  complete  review  of  the  classification. 


*  A  charge  of  $1  is  made  for  mailing  the  diploma  to  students  who  graduate  in  absentia. 
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CANDIDACY   FOR   ACADEMIC   AND 
PROFESSIONAL   DEGREES 

In  order  to  be  admitted  to  candidacy  for  an  advanced  degree,  the  applicant 
must  meet  in  full  (1)  the  requirements  for  admission  to  the  Graduate  School,  (2) 
certain  undergraduate  preparation  necessary  for  the  particular  major  chosen,  and  (3) 
a  planned  program  approved  by  the  major  department. 


ACADEMIC  DEGREES 

PREREQUISITE  FOR  CANDIDACY-Ample  undergraduate  preparation  in 
the  field  in  which  the  candidate  intends  to  carry  on  graduate  work  is  required. 
The  number  of  undergraduate  credits  required  varies  in  different  departments.  Full 
information  as  to  what  is  considered  adequate  in  the  various  fields  is  on  file  in  the 
office  of  the  Dean  of  Admissions.  An  applicant  who  is  deficient  in  preparation  may 
under  certain  conditions  be  admitted  to  the  Graduate  School  but  not  to  candidacy 
for  a  degree  until  he  satisfies  the  requirements.  This  does  not  apply  to  a  deficiency 
in  the  1.5  scholastic  average.  If  there  is  a  deficiency  in  this  regard,  the  applicant  will 
be  refused  admission  to  the  Graduate  School.  An  applicant  who  has  been  admitted 
to  the  Graduate  School  but  who  lacks  the  required  undergraduate  credits  for  the 
major  chosen  will  be  allowed  to  follow  a  program  satisfactory  to  the  major  depart- 
ment. It  is  likely  that  his  program  will  require  more  than  the  minimum  residence. 


DEGREES  OF  MASTER  OF  ARTS  AND  MASTER  OF  SCIENCE 

Two  degrees  are  conferred,  Master  of  Arts  for  those  proceeding  in  the  liberal 
arts,  and  Master  of  Science  for  those  proceeding  in  science  or  technology. 

REQUIREMENTS— A  course  for  the  master's  degree  requires  a  minimum 
of  30  credits  and  consists  of  one  major  and  not  more  than  two  minor  subjects. 
Choice  of  the  major  and  minor  subjects  must  be  dependent  upon  adequate  prepara- 
tion. Except  by  permission  of  the  Dean,  one  minor  subject  must  be  chosen  in  a 
field  of  study  different  from  that  of  the  major.  The  program  requires  the  equivalent 
of  one  academic  year  (two  semesters),  and  may  be  met  by  full-time  residence, 
part-time  work,  attendance  in  the  summer  sessions,  or  by  any  combination  of  these. 
Students  not  adequately  prepared,  or  assistants  and  other  part-time  students,  will 
require  more  than  this  time  to  attain  the  master's  degree.  Three  credits  earned  in 
residence  at  another  approved  institution  or  in  the  extension  classes  of  The  Penn- 
sylvania State  College  under  certain  conditions  may  be  offered  as  partial  fulfillment 
of  the  requirements.  All  requirements,  whether  satisfied  here  or  elsewhere,  must 
be  met  within  six  years,  or  a  period  spanning  seven  summers. 

At  least  12  credit  hours  and  a  thesis  equivalent  of  6  credits  must  be  devoted  to 
the  major  subject.  Twelve  credits  may  be  offered  in  courses  open  to  upper-class  and 
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graduate  students  (courses  with  400  numbers).  A  student's  program  must  be  ap- 
proved by  the  head  of  the  major  department  and  the  Dean. 

The  mere  completion  of  a  stated  amount  of  work  does  not  entitle  a  candidate 
to  recommendation  for  a  degree.  He  must  pass  examinations  upon  such  subjects  and 
at  such  times  as  shall  be  designated  by  the  departments  concerned  and  must  present 
an  acceptable  thesis. 

THESIS— Under  the  direction  of  the  department  in  which  the  candidate's 
major  subject  is  taken,  he  must  prepare  a  thesis  upon  a  suitable  topic  related  to 
that  subject.  Under  certain  conditions  a  student  may  be  permitted  to  complete  the 
thesis  in  absentia.  To  obtain  such  permission  the  student  must  make  satisfactory 
arrangements  both  with  the  major  department  and  with  the  office  of  the  Dean. 

For  instructions  concerning  the  form  and  the  filing  of  typewritten  copies  of  the 
thesis,  see  page  33. 


DEGREE  OF  DOCTOR  OF  PHILOSOPHY 

The  degree  of  Doctor  of  Philosophy  (Ph.D.)  is  conferred  in  recognition  of  high 
attainments  and  productive  scholarship  in  some  special  field  of  learning  as  evidenced 
(1)  by  the  satisfactory  completion  of  a  prescribed  period  of  study  and  investiga- 
tion; (2)  by  the  preparation  of  a  dissertation  involving  independent  research;  and 
(3)  by  successfully  passing  examinations  covering  both  the  special  subject  and  the 
general  field  of  learning  of  which  this  subject  forms  a  part. 

RESIDENCE  REQUIREMENTS-A  minimum  of  three  academic  years  of  resi- 
dent graduate  study  and  research  are  required  for  the  attainment  of  a  doctor's 
degree.  Students  not  devoting  full  time  to  graduate  study  will  be  required  to  ex- 
tend their  work  over  a  longer  period.  Credit  for  part-time  work  will  be  based  on 
the  actual  time  spent  in  the  pursuit  of  graduate  work.  Work  of  equal  grade  done 
in  residence  at  other  institutions  and  residence  for  a  master's  degree  may  be  ac- 
cepted by  the  Dean  of  Admissions  and  the  faculty  as  partial  fulfillment  of  the  re- 
quirements, but  at  least  one  academic  year  must  be  spent  at  this  institution.  While 
the  minimum  residence  requirements  must  be  met,  it  is  understood  that  the  time 
requirement  is  secondary  to  other  considerations. 

One-third  of  the  residence  requirements  for  a  Ph.D.  degree  may  be  met  by 
research  work  away  from  the  College  in  branch  laboratories  of  the  College,  or  re- 
search laboratories  not  connected  with  other  degree-granting  institutions,  or  in  other 
centers  where  there  are  opportunities  for  research  under  the  following  conditions: 

(a)  The  candidate  shall  have  had  at  least  one  year's  work  in  residence. 

(b)  The  plan  must  have  the  approval  of  the  group  committee. 

(c)  Reports  on  the  work  shall  be  made  as  directed  by  the  group  committee. 

A  candidate  for  a  doctor's  degree,  doing  graduate  work  off  the  campus,  may 
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obtain  in  this  manner  a  maximum  of  six  credits  in  an  academic  year,  September  to 
June,  or  nine  credits  in  a  calendar  year.  This  does  not  apply  to  resident  students 
temporarily  assigned  to  other  locations  when,  in  the  judgment  of  the  Dean  of  the 
Graduate  School,  and  the  head  of  the  department  concerned,  such  assignment  seems 
desirable. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the  Dean 
of  Admissions. 

WORK  DONE  ELSEWHERE— Acceptance  of  residence  in  another  institution 
as  partial  fulfillment  of  the  requirements  toward  an  advanced  degree,  shall  be  by 
authority  of  the  Dean  of  Admissions.  In  determining  to  what  extent  the  work  done 
elsewhere  may  meet  the  course  requirements  at  this  institution  each  case  will  be 
decided  on  its  merits  by  the  group  committee,  or  by  the  Dean  and  heads  of  the 
departments  concerned. 

PROGRAM  OF  WORK— A  program  shall  consist  of  a  major  and  one  or  two 
minor  subjects.  Two-thirds  of  the  total  time  is  to  be  devoted  to  the  major  subject. 
A  division  of  the  remaining  one-third  of  the  total  time  on  the  basis  of  two  to  one 
between  the  first  and  second  minors  is  satisfactory.  The  heads  of  the  major  and 
minor  departments  or  their  representatives,  together  with  the  Dean,  constitute  a 
special  group  committee  which  shall  have  general  charge  of  the  arrangement  of  the 
program. 

For  the  first  year  of  graduate  study  leading  to  the  doctor's  degree,  30  credit 
hours  is  considered  a  full-time  program.  The  first  year's  work  may  be  substantially 
the  same  as  that  provided  for  the  master's  degree,  and  may  lead  to  that  degree, 
although  that  is  not  necessary. 

After  one  year  of  acceptable  graduate  work,  either  here  or  elsewhere,  a  student 
may  be  admitted  to  candidacy  for  the  doctor's  degree,  provided  that  he  has  satisfied 
the  major  department  that  he  is  prepared  to  proceed  and  is  recommended  by  his 
group  committee. 

There  is  no  specified  number  of  courses  or  credits  the  earning  of  which  will 
guarantee  the  attainment  of  the  doctor's  degree.  A  program  shall  consist  of  such  a 
combination  of  courses  and  research  as  is  approved  by  the  group  committee  for  each 
individual  student.  Students  devoting  only  a  portion  of  their  time  will  be  credited 
on  their  residence  requirements  in  proportion  to  the  time  actually  spent  in  graduate 
study  and  research. 

DISSERTATION— The  ability  to  do  independent  research  must  be  proved  by 
the  preparation  of  a  dissertation  on  some  topic  in  connection  with  the  major  sub- 
ject. It  should  represent  a  contribution  on  some  worth-while  problem  presented  in 
a  scholarly  manner.  The  contents  and  conclusions  of  the  dissertation  must  be  de- 
fended at  the  time  of  the  final  examinations. 
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The  general  subject  of  the  dissertation  must  be  determined  at  the  time  of  admis- 
sion to  candidacy  for  the  degree,  and  the  completed  dissertation,  typewritten  in  trip- 
licate copy,  must  be  filed  in  the  office  of  the  College  Librarian  not  later  than  one 
week  prior  to  the  commencement  at  which  the  candidate  expects  to  take  the  degree. 

For  regulations  concerning  the  form  and  the  filing  of  the  dissertation,  see  page  33. 

EXAMINATIONS— Preliminary  or  qualifying  examinations  are  required  in  the 
major  and  minor  subjects  to  determine  whether  the  candidate  has  made  satisfactory 
progress  and  is  entided  to  the  privilege  of  completing  the  requirements  for  the 
degree.  These  examinations  must  be  scheduled  at  a  time  when  at  least  one-third 
of  the  residence  requirements  remain  to  be  satisfied.  They  are  given  by  a  committee 
representative  of  the  departments  concerned  and  such  other  members  as  the  Dean 
may  appoint.  The  candidate  must  have  satisfied  the  language  requirements  before 
taking  the  preliminary  examinations. 

For  the  Doctor  of  Philosophy  degree,  candidates  are  required  to  have  a  reading 
knowledge  of  at  least  two  foreign  languages.  German  and  French  are  the  languages 
most  often  needed.  Other  languages  may  be  presented  instead  of  these  if  their  choice 
is  determined  by  scholarly  and  professional  reasons.  The  choice  of  a  language  must 
be  approved  by  the  major  department.  If  a  language  other  than  English,  French, 
German,  Italian,  Spanish,  or  Russian  is  presented,  it  must  be  approved  also  by  the 
Dean  of  the  Graduate  School.  A  student  may  not  present  his  mother  tongue  as  one 
of  the  two  languages  required  in  candidacy.  Certificates  of  proficiency  must  be 
obtained  from  the  respective  language  departments  of  this  College,  or  from  the  Dean 
of  Admissions  provided  language  requirements  have  been  met  at  another  institution. 
Candidates  not  presenting  certification  of  reading  ability  at  the  time  of  admission 
should  make  immediate  arrangements  to  acquire  that  ability  either  through  class 
work  or  by  tutoring.  The  language  requirements  must  be  satisfied  prior  to  the 
scheduling  of  the  preliminary  examinations.  The  language  examinations  will  be 
administered  three  times  each  year,  ordinarily  between  7  and  9  p.  m.  on  the  first 
Monday  in  November,  the  first  Monday  in  March,  and  the  Monday  of  the  fifth 
week  of  the  regular  Summer  Session.  Registration  for  the  examinations  must  be 
completed  in  the  respective  departments  no  later  than  one  month  prior  to  the  date 
of  the  examinations. 

The  final  examination  for  the  doctor's  degree  is  conducted  by  a  committee 
representative  of  the  departments  concerned  and  such  other  members  as  may  be 
appointed  by  the  Dean,  who  shall  also  designate  the  time  and  place.  The  examina- 
tion is  oral,  open  to  the  public,  and  covers  the  whole  field  of  study  of  the  candidate 
without  regard  to  courses  that  may  have  been  taken  either  here  or  elsewhere. 
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PROFESSIONAL   DEGREES   IN  EDUCATION 

PREREQUISITES  FOR  CANDIDACY-In  order  to  provide  graduate  work 
which  would  utilize  more  fully  the  professional  training  and  background  of  those 
holding  bachelors'  degrees  from  teachers  colleges  and  schools  of  education,  these 
professional  degrees  in  education  were  established. 

All  candidates  are  required  to  have  had  at  least  27  undergraduate  credits  in  the 
field  of  education,  including  practice  teaching.  If  a  candidate  elects  to  specialize  in 
a  subject-matter  field,  then  certain  additional  prerequisites  are  required  for  that 
subject.  The  amount  of  preparation  varies  in  the  different  fields.  Full  information 
concerning  the  preparation  required  by  the  various  departments  is  on  file  in  the 
office  of  the  Dean  of  Admissions.  If  there  are  deficiencies  at  the  time  of  admission 
they  must  be  removed  before  candidacy  for  a  degree  is  completed.  While  making 
up  deficiencies  in  prerequisite  credits  a  student  must  follow  a  program  satisfactory 
to  the  major  department.  Deficiencies  in  the  1.5  grade  point  average  will  lead  to 
refusal  of  admission  to  the  Graduate  School. 

Candidates  for  the  advanced  degrees  in  education  are  required  to  take  a  quali- 
fying comprehensive  examination  before  completing  the  second  half  of  their  course 
requirements,  which  serves  as  a  guide  in  outlining  a  program  of  study  that  will 
meet  the  individual  needs  of  the  candidate. 


DEGREE  OF  MASTER  OF  EDUCATION 

The  degree  of  Master  of  Education  represents  general  scholarship,  acquaintance 
with  the  chief  phases  of  educational  literature,  teaching  skill,  qualities  of  leader- 
ship in  educational  work,  and  ability  to  solve  concrete  problems  in  at  least  one 
special  field  of  education. 

The  following  regulations  govern  candidacy  for  the  degree  of  Master  of  Edu- 
cation : 

RESIDENCE  AND  COURSE  REQUIREMENTS-A  minimum  of  30  credits, 
6  of  which  may  be  granted  for  an  approved  thesis.  The  program  requires  the 
equivalent  of  one  academic  year  (two  semesters)  and  may  be  met  by  full-time  resi- 
dence, part-time  work,  attendance  in  the  summer  sessions,  or  any  combination  of 
these.  Three  credits  earned  in  residence  at  another  approved  institution  or  in  exten- 
sion classes  of  The  Pennsylvania  State  College,  under  certain  conditions  may  be 
offered  as  partial  fulfillment  of  the  requirements.  All  requirements  must  be  met 
within  six  years,  or  a  period  spanning  seven  summers. 

A  minimum  of  24  credits  is  to  be  earned  in  graduate  course  work.  It  is  expected 
that  the  larger  part  of  this  work  shall  be  in  courses  open  only  to  graduate  students,  but 
the  needs  of  the  student  shall  be  considered  in  arranging  the  best  combination  of 
courses  (400  and  500  series)  for  the  preparation  of  the  candidate  in  his  special  field. 
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If  a  student  looks  forward  to  a  career  as  a  teacher,  he  may  specialize  in  a 
specific  field  (as  English,  mathematics,  Latin,  etc.),  and  that  shall  be  regarded  as 
the  major  field,  and  a  majority  of  the  work  is  to  be  taken  there.  If  a  broader  field 
is  sought,  a  group  major  may  be  chosen  (as  social  studies,  general  science,  etc.).  In 
this  case  a  larger  percentage  of  the  24  credits  is  to  be  devoted  to  the  subjects  form- 
ing the  group  major.  The  remainder  of  the  program  is  devoted  to  a  minor  in  the 
field  of  education,  consisting  of  approximately  one-third  of  the  required  credits,  de- 
pending on  the  previous  preparation,  experience,  and  objectives  of  the  candidate. 
In  case  the  candidate's  undergraduate  preparation  has  not  included  courses  in  the 
scientific  study  of  education  and  advanced  educational  psychology,  a  course  in  each 
of  these  fields  must  be  included. 

Those  desiring  to  prepare  as  supervisors  and  administrators  may  choose  a  major 
and  a  minor  within  the  curricula  of  Education.  The  following  fields  are  recom- 
mended: secondary  school  principal,  elementary  school  principal,  superintendent  of 
schools,  guidance  counselor,  vocational  director,  or  supervisor. 

The  candidate  may  choose  one  field  of  work  for  a  major  and  another  field  for 
a  minor.  These  majors  prepare  for  State  certificates  in  those  fields  where  special 
certificates  are  given.  It  is  possible  to  arrange  programs  of  study  concentrated  in 
other  fields. 

ADVISORY  COMMITTEE- When  the  major  is  in  a  specific  field  the  heads  of 
the  major  and  minor  departments  or  fields  (or  their  representatives)  together  with 
the  supervisor  of  the  problem  course  (thesis)  constitute  a  special  advisory  committee 
which  shall  approve  the  study  program.  In  practice  the  general  guidance  of  a  student 
is  centered  in  an  adviser  from  the  major  department,  who  is  familiar  with  the  field 
in  which  the  student  is  specializing. 

When  the  student  chooses  a  group  major  his  study  program  will  be  approved 
by  a  standing  committee  (or  its  representatives),  which  committee  will  foster  the 
student's  interests  and  stand  in  the  same  relation  to  him  as  does  a  department  in  the 
case  of  a  student  with  a  specific  major.  Such  standing  committees  have  been  appointed 
in  the  broad  fields  of  biological  science,  physical  science,  and  social  studies. 

THESIS— Under  the  direction  of  a  supervisor  representing  either  a  major  de- 
partment or  a  standing  committee  supervising  group  majors,  an  amount  of  time 
equivalent  to  six  credits  may  be  devoted  to  problem  work  and  the  preparation  of  a 
thesis.  Under  certain  conditions  this  may  be  carried  out  in  part  in  absentia,  par- 
ticularly when  requirements  are  met  by  summer  session  attendance. 

Course  work  may,  under  certain  conditions,  wholly  or  in  part,  take  the  place 
of  the  problem  and  thesis  work.  Application  for  the  opportunity  to  substitute  six 
credits  of  course  work  for  the  thesis  must  be  filed  with  the  candidate's  advisory 
committee  or  adviser  before  the  candidate  completes  more  than  12  of  the  30  credits 
required  for  the  degree.  The  application  must  include  the  statement  of  the  major 
and  the  titles  and  numbers  of  the  courses  which  the  candidate  wishes  to  submit  in 
substitution  for  the  thesis. 

For  instructions  concerning  the  form  and  the  filing  of  the  thesis,  see  page  33. 
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EXAMINATIONS— Candidates  for  the  Master  of  Education  degree  must  pass  a 
final  comprehensive  examination.  The  examination  will  be  designed  to  determine 
the  ability  of  the  candidate  to  apply  the  general,  as  well  as  the  special,  knowledge 
of  his  chosen  field  in  practical  situations. 


DEGREE  OF  DOCTOR  OF  EDUCATION 

The  degree  of  Doctor  of  Education  is  conferred  in  recognition  of  scholarship 
and  teaching  or  administrative  skill  as  evidenced  by  (1)  the  satisfactory  completion 
of  a  prescribed  period  of  study,  (2)  the  application  of  scientific  principles  in  class- 
room teaching,  in  the  supervision  of  instruction,  or  in  administrative  work,  (3)  by 
the  preparation  of  a  dissertation  demonstrating  ability  to  attack  an  educational 
problem  with  originality  and  independent  thought,  (4)  by  successfully  passing  ex- 
aminations showing  a  satisfactory  grasp  of  the  field  of  specialization  and  its  relation 
to  allied  subjects,  and  (5)  by  recognized  leadership  in  the  profession  of  education. 

RESIDENCE— An  equivalent  of  three  years  of  graduate  study  is  required  as  a 
minimum  for  the  doctor's  degree.  However,  it  is  not  required  that  the  three  years 
be  continuous.  Graduate  study  may  be  carried  on  through  a  longer  period  and 
paralleled  by  teaching  or  administrative  work. 

Work  of  equal  grade  done  in  residence  at  other  institutions,  and  residence  for 
a  master's  degree,  may  be  accepted  as  partial  fulfillment  of  the  requirements,  but 
in  addition  at  least  one  academic  year  or  its  equivalent  must  be  spent  in  residence 
at  this  institution.  For  students  pursuing  work  beyond  the  master's  degree  a  com- 
bination of  sessions  amounting  to  at  least  30  weeks  is  regarded  as  the  equivalent  of 
an  academic  year.  While  it  may  be  possible  to  fulfill  the  minimum  residence  re- 
quirement as  just  stated,  it  is  expected  that  candidates  for  the  doctorate  will  be 
taking  a  much  greater  amount  of  work  in  the  institution.  Those  completing  re- 
quirements in  summer  sessions  will  continue  during  the  regular  school  year  in  some 
educational  situation,  under  the  guidance  of  members  of  the  faculty,  study  and 
research  programs  set  up  in  summer  courses. 

One-third  of  the  requirements  (equivalent  to  a  30-credit  year)  for  the  degree 
of  Doctor  of  Education  may  be  met  by  research  work  pursued  away  from  the 
campus  in  the  school  systems  of  the  State,  or  in  other  approved  centers  not  con- 
nected with  degree-granting  institutions,  provided  CO  the  plan  be  approved  by  the 
student's  advisory  committee,  (2)  reports  on  the  projects  be  made  as  directed  by 
the  advisory  committee,  (3)  not  more  than  six  credits  be  earned  in  an  academic 
year,  September  to  June,  or  nine  credits  in  a  calendar  year. 

Work  done  off  the  campus,  which  is  to  be  credited  toward  a  doctor's  degree, 
must  be  scheduled  in  advance  with  the  Dean  of  the  Graduate  School  and  the  Dean 
of  Admissions. 

PROGRAM  OF  STUDY-The  program  of  study  shall  be  so  arranged  as  to  lead 
toward  high  professional  mastery  within  some  area  of  educational  service.  A  majority 
of  the  courses  offered  in  fulfillment  of  the  requirement  will  be  in  the  major  field  of 
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study.  The  remainder  shall  be  in  one  or  two  minors  bearing  some  functional  relation 
to  the  major  and  to  the  work  the  candidate  is  planning  to  do.These  minors  may  be 
in  academic  subjects  or  in  some  phase  of  education  or  psychology  other  than  the 
major.  In  the  case  of  persons  intending  to  continue  in  classroom  teaching  rather 
than  in  administrative  or  supervisory  positions,  a  larger  proportion  of  the  work  may 
be  assigned  to  the  academic  fields  in  which  the  candidate  is  teaching,  to  whatever 
extent  the  advisory  committee  may  believe  the  background  and  the  objectives  of  the 
particular  candidate  warrant.  But  every  candidate  for  the  degree  of  Doctor  of  Edu- 
cation must  show  through  a  comprehensive  examination  that  he  is  familiar  with 
current  theories  of  education;  that  he  understands  and  can  apply  the  techniques  and 
the  findings  of  educational  research  so  far  as  they  bear  upon  the  teaching  of  his 
subject;  that  he  is  prepared  to  read  understandingly,  and  to  contribute  to,  the  tech- 
nical professional  literature  in  his  field;  and  that  he  can  criticize  his  own  procedures 
in  the  light  of  historical  trends  and  practices  in  this  and  other  countries. 

Command  of  the  tools  for  a  thorough  study  of  the  problems  of  education  is  nec- 
essary and  must  include  familiarity  with  statistical  methods.  For  certain  students  the 
requirements  may  include  a  reading  knowledge  of  one  or  more  foreign  languages. 

There  is  no  specified  number  of  courses  or  credits  the  earning  of  which  will 
guarantee  the  attainment  of  the  doctor's  degree.  The  general  requirements  are  based 
not  upon  courses  or  credits  but  upon  a  definite  residence,  a  satisfactory  dissertation, 
the  passing  of  a  comprehensive  examination,  and  possession  of  the  qualities  of  pro- 
fessional leadership.  A  program  shall  consist  of  such  a  combination  of  courses  and 
individual  study  and  research  as  is  approved  by  the  advisory  committee  for  each 
student. 

ADVISORY  COMMITTEJE-The  heads  of  the  major  and  minor  departments 
or  fields  (or  their  representatives),  the  supervisor  of  the  dissertation,  together  with 
the  Dean  of  the  Graduate  School,  constitute  a  special  advisory  committee  which 
shall  have  charge  of  the  arrangement  of  the  study  program. 

DISSERTATION— Evidence  of  a  high  degree  of  scholarship  and  ability  to 
select,  organize,  and  apply  knowledge  must  be  presented  by  the  candidate  in  the 
form  of  a  written  dissertation.  The  candidate  must  demonstrate  capacity  for  inde- 
pendent thought  and  ability  and  originality  in  the  application  of  educational 
principles  or  in  the  development  of  new  generalizations  under  scientific  controls. 
The  topic  and  outline  of  the  proposed  thesis  must  have  the  approval  of  the  advisory 
committee. 

For  instructions  concerning  the  form  and  filing  of  the  dissertation,  see  page  33. 

EXAMINATION  AND  ADMISSION  TO  CANDIDACY-Ln  order  to  be  ad- 
mitted to  full  candidacy  for  the  degree  each  candidate  shall  pass  preliminary 
qualifying  examinations  administered  by  the  committee  on  qualifying  examinations. 
The  qualifying  examinations  may  not  be  taken  until  after  one  semester  of  work 
has  been  completed  at  this  institution.  They  must  be  scheduled  at  a  time  when  at 
least  one-third  of  the  residence  requirements  remain  to  be  satisfied.  Examinations 
will  be  held  at  times  arranged  with  the  head  of  the  major  department.  The  qualify- 
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ing  examinations  will  be  designed  to  test  CO  the  candidate's  general  scholastic 
preparation  and  professional  background;  and  (2)  his  ability  to  integrate  and  apply 
his  knowledge  in  his  fields  of  specialization  to  practical  situations  so  as  to  reflect  an 
intelligent  mastery  of  the  subjects. 

Three  of  the  important  factors  taken  into  consideration  in  passing  judgment 
upon  the  application  of  a  candidate  for  admission  to  candidacy  are: 

(a)  Previous  scholastic  record  at  this  institution  and  other  institutions  attended; 

(b)  Achievement  in  qualifying  examinations; 

(c)  Estimates  of  his  personal  and  professional  qualifications  by  members  of  the 
advisory  group. 

The  advisory  committee  will  make  recommendations  to  the  Dean  of  the  Gradu- 
ate School,  and  the  candidates  will  be  advised  of  the  decision  with  regard  to  their 
applications  for  candidacy  within  10  days  following  the  date  of  each  qualifying 
examination. 

A  candidate  who  has  fulfilled  all  other  requirements  for  the  degree  will,  on 
recommendation  of  his  advisory  committee,  be  permitted  to  take  the  final  oral  ex- 
amination for  the  degree.  The  committee  in  charge  of  this  examination  will  consist 
of  the  student's  advisory  committee  and  others  appointed  by  the  Dean  of  the  Gradu- 
ate School.  The  examination  will  be  based  upon  the  dissertation  and  related  prob- 
lems. Arrangements  for  taking  the  final  examination  must  be  made  with  the  Dean 
of  the  Graduate  School,  through  the  advisory  committee  and  the  major  department, 
not  later  than  two  weeks  prior  to  a  commencement  date. 


PROFESSIONAL  DEGREE  IN  FORESTRY 

The  degree  of  Master  of  Forestry  represents  scholastic  ability,  acquaintance 
with  forestry  literature,  and  technical  knowledge  of  one  or  more  of  the  several 
specialized  fields  in  forestry  or  wood  utilization.  It  is  offered  to  provide  an  oppor- 
tunity for  additional  study  in  a  student's  particular  field  of  interest,  rather  than 
for  research  work  on  a  special  problem,  though  such  work  is  not  precluded  under 
the  requirements  for  the  degree. 

PREREQUISITES  FOR  CAND1DACY-A  candidate  is  required  to  hold  a  bac- 
calaureate degree,  or  its  equivalent,  from  a  recognized  professional  school  of  forestry. 
Full  information  concerning  the  preparation  required  in  either  general  forestry  or 
wood  utilization  is  on  file  in  the  office  of  the  Dean  of  Admissions.  If  there  are 
deficiencies  at  the  time  of  admission  they  must  be  removed  before  candidacy  for  a 
degree  is  completed.  While  making  up  deficiencies  in  prerequisite  credits,  the  stu- 
dent must  follow  a  program  approved  by  his  advisory  committee.  Deficiencies  in 
the  1.5  grade  point  average  will  lead  to  refusal  of  admission  to  the  Graduate  School. 

RESIDENCE  AND  COURSE  REQUIREMENTS- A  minimum  of  30  credits  is 
required  for  the  degree  of  Master  of  Forestry.  These  credits  are  to  be  taken  in  the 
best  arrangement  of  courses  bearing  400  and  500  numbers  suited  to  the  needs  of 
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the  individual  student.  Although  not  required,  a  maximum  of  6  credits  may  be 
assigned  to  a  thesis  upon  approval  and  recommendation  of  the  head  of  the  Forestry 
Department.  All  requirements  must  be  met  within  six  years,  or  a  period  spanning 
seven  summers. 

A  maximum  of  three  credits  may  be  earned  in  extension  classes  of  The  Penn- 
sylvania State  College,  or  in  resident  classes  of  other  approved  institutions,  provided 
these  credits  have  the  approval  of  the  Dean  of  Admissions  and  fit  into  the  program 
of  the  student. 

A  student  should  choose  one  field  of  work  for  his  major  interest  with  one  or 
two  related  minor  fields.  The  proportion  of  credits  to  be  taken  in  the  major  and 
minor  fields  of  study  will  be  determined  in  consultation  with  an  advisory  committee. 
Ordinarily  this  committee  consists  of  the  head  of  the  Forestry  Department  and  the 
professors  in  charge  of  the  major  and  minor  fields. 


TECHNICAL   DEGREES 

ADMISSION— A  graduate  of  the  School  of  Chemistry  and  Physics,  of  the  School 
of  Engineering,  or  of  the  School  of  Mineral  Industries  of  The  Pennsylvania  State 
College  may  be  admitted  to  candidacy  for  a  technical  degree,  provided  he  submits 
evidence  of  having  been  engaged  for  a  period  of  not  less  than  three  years  in  ac- 
ceptable professional  work  in  the  field  of  engineering  in  which  the  application  for 
the  degree  is  made. 

A  technical  degree  may  also  be  granted  to  an  engineer  of  approved  practical 
experience  who  is  a  graduate  in  engineering  of  another  institution  of  equal  stand- 
ing, on  completion  of  at  least  three  years  of  full-time  teaching  or  research  work  in 
engineering  in  a  professorial  rank  in  this  institution  and  upon  presentation  of  an 
acceptable  thesis  and  the  fulfillment  of  all  other  requirements  for  technical  degrees. 
An  applicant  who  is  eligible  for  a  technical  degree  is  admitted  to  the  Graduate 
School  by  the  Dean  of  Admissions. 

REGISTRATION— A  candidate  for  a  technical  degree  must  file  with  the  Dean 
of  Admissions  an  application  filled  out  in  duplicate  on  the  prescribed  forms,  ap- 
proved by  the  head  of  the  department  in  which  the  undergraduate  work  was  com- 
pleted. The  application  should  be  accompanied  by  the  matriculation  fee  of  $5. 

Registration  for  these  degrees  is  the  same  as  for  resident  students.  A  candidate 
must  be  registered  during  two  regular  semesters. 

DEGREES  AND  REQUIREMENT S-The  technical  degrees  are  as  follows: 
Aeronautical  Engineer,  Architectural  Engineer,  Chemical  Engineer,  Civil  Engineer, 
Electrical  Engineer,  Fuels  Engineer,  Industrial  Engineer,  Ceramic  Engineer,  Me- 
chanical Engineer,  Engineer  of  Mines,  Metallurgical  Engineer,  Petroleum  Engineer, 
and  Sanitary  Engineer. 

Not  less  than  three  years  shall  have  elapsed  from  the  time  of  receiving  the  first 
degree  before  a  graduate  of  this  institution  shall  be  permitted  to  file  his  application 
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for  a  technical  degree.  The  application  for  a  technical  degree  shall  include  evidence 
of  a  satisfactory  professional  record,  which  must  be  approved  by  the  executive  com- 
mittee of  the  undergraduate  School  concerned. 

In  order  to  be  recommended  for  a  technical  degree  the  candidate  must  prepare 
a  thesis  on  a  subject  related  to  his  profession.  He  must  register  in  the  manner 
specified  in  the  foregoing  paragraph  and  pay  the  registration  and  diploma  fees.  He 
may  be  required  to  appear  in  person  to  defend  his  thesis. 

THESIS— Immediately  following  registration  the  candidate  must  submit  for 
approval  an  outline  of  his  proposed  thesis,  and  at  least  six  weeks  prior  to  the  day 
on  which  the  degree  is  to  be  conferred,  the  complete  thesis  must  be  in  the  office  of 
the  head  of  the  department  concerned. 

For  regulations  concerning  the  form  and  filing  of  the  thesis,  see  below. 

FEES— Each  candidate  for  a  technical  degree  must  pay  a  matriculation  fee  of 
$5  and  a  diploma  fee  of  $10  when  recommended  to  the  College  Senate  for  the 
degree.  Fees  are  payable  by  check  drawn  to  the  order  of  The  Pennsylvania  State 
College.  The  matriculation  fee  is  sent  to  the  Dean  of  Admissions,  the  diploma  fee 
to  the  Bursar. 


REGULATIONS  FOR  THESES  AND  DISSERTATIONS 

It  is  required  that  three  typewritten  copies  of  theses  and  dissertations  be  pre- 
sented. They  are  due  in  the  office  of  the  College  Librarian  not  later  than  one  week 
prior  to  the  day  on  which  the  degree  is  to  be  conferred. 

Before  arranging  for  the  typing,  the  candidate  must  obtain  information  from 
the  College  Librarian  concerning  the  format,  paper,  illustrations,  etc. 

A  thesis  for  a  master's  or  a  technical  degree  thus  submitted  and  approved 
becomes  wholly  the  property  of  the  College  and  may  not  be  published,  in  whole  or 
in  part,  without  authorization  of  the  author  and  the  professor  who  supervised  the 
candidate's  research. 

A  candidate  for  a  doctor's  degree  must  satisfy  also  one  of  the  following  require- 
ments as  to  the  dissertation  not  later  than  one  week  prior  to  the  day  on  which  the 
degree  is  to  be  conferred: 

1.  Publication  of  the  dissertation  in  a  manner  satisfactory  to  the  College 
Librarian  and  deposit  of  100  copies  in  the  College  Library;  or 

2.  Presentation  of  a  typewritten  abstract,  satisfactory  to  the  major  department 
and  the  College  Librarian  and  the  sum  of  $35.  The  Librarian  will  then  arrange 
for  the  printing  of  the  abstract.  Fifty  copies  of  the  printed  abstract  will  be  furnished 
to  the  candidate  without  additional  cost. 
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GRADUATE  ASSISTANTSHIPS  AND  OTHER  AIDS 

A  number  of  appointments  as  assistants  in  teaching  or  research  work,  or  awards 
as  fellows,  or  scholars,  are  available  with  varying  stipends  and  exemption  from  the 
incidental  fee,  the  general  fixed  fee,  and  the  out-of-State  tuition  fee.  A  health 
service  fee  of  $7.50  is  assessed,  from  which  there  is  no  exemption.  The  application 
for  appointment  should  be  made  to  the  head  of  the  department  in  question.  The 
graduate  program  that  can  be  carried  is  proportioned  to  the  service  rendered. 

GRADUATE  ASSIST  ANT  SHIP  S-Quaitei  Time.  Appointments  for  9  months, 
September  16  to  June  15  (stipend  $510),  or  for  the  fiscal  year  (stipend  $672); 
service  one-fourth  time;  program  four-fifths. 

GRADUATE  ASSISTANTSHIPS-Half  Time.  Appointments  for  9  months, 
September  16  to  June  15  (stipend  $1010),  or  for  the  fiscal  year  (stipend  $1344); 
service  one-half  time;  program  two-thirds. 

GRADUATE  ASSISTANTSHIPS-Three-Quarters  Time.  Appointments  for 
9  months,  September  16  to  June  15  (stipend  $1520),  or  for  the  fiscal  year  (stipend 
$2016);  service  three-fourths  time;  program  one-half. 

DU  PONT  FELLOWSHIP  IN  CHEMISTRY-Candidate  recommended  by 
the  Department  of  Chemistry  and  approved  by  a  member  of  the  fellowship  committee 
of  the  du  Pont  Company  (stipend  $1200  minimum). 

RESEARCH  AND  INDUSTRIAL  FELLOW SHIP S-Numerous  fellowships 
offered  by  various  outside  agencies  for  the  investigation  of  special  problems  (stipends 
vary).  Information  is  obtainable  from  the  departments. 

THE  JOHN  W.  WHITE  FELLOW  SHIP- A  warded  to  one  graduate  of  The 
Pennsylvania  State  College  each  year  on  the  basis  of  scholarship,  need,  character, 
and  attitude. 

THE  ELLIOTT  FELLOW  IN  ENGINEERING  RESEARCH-An  annuity 
provided  by  W.  S.  Elliott,  of  Pittsburgh,  for  a  student  in  engineering  who  must  be 
a  graduate  of  this  College. 

GRADUATE  SCHOLARSHIPS- A  limited  number  of  scholarships  without 
stipends,  but  with  exemption  from  the  incidental,  general  fixed,  and  out-of-State 
tuition  fees,  are  assigned  to  the  various  departments.  The  holders  are  required  to 
render  some  service  and  take  a  full  program  of  graduate  work.  Application  may  be 
made  to  the  Dean  of  the  Graduate  School  or  to  the  head  of  the  department  in  question. 
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NUMBERING  SYSTEM 

The  course  descriptions  which  follow  are  arranged  alphabetically.  If  any  course 
cannot  be  located  readily,  refer  to  the  table  of  contents,  pages  2  and  3.  Courses  are 
numbered  as  follows: 

UNDERGRADUATE  COURSES,  numbered  1  to  399,  are  general  courses 
accepted  in  fulfillment  of  the  requirements  for  the  bachelor's  degree. 

UPPER-CLASS  AND  GRADUATE  COURSES,  numbered  400  to  499,  are 
advanced  courses  open  for  credit  to  undergraduate  students  of  at  least  junior  standing 
and  to  graduate  students  under  the  restriction  that  no  more  than  12  credits  in  these 
courses  may  be  offered  in  fulfillment  of  the  requirements  for  the  M.A.  and  M.S. 
degrees. 

GRADUATE  COURSES,  numbered  500  to  599,  are  for  graduate  students  only. 
The  name  of  the  instructor  may  follow  the  description.  Seniors  not  required  to  carry 
a  full  program  for  graduation,  with  permission  of  the  Dean  of  the  School  in  which 
they  are  enrolled  and  of  the  Dean  of  the  Graduate  School,  may  attend  such  courses 
and  be  allowed  credit  under  special  conditions.  Many  departments  reserve  the  right 
to  say  which  of  certain  graduate  courses  may  he  given  in  any  semester;  the  heads  of 
departments  should  he  consulted. 

The  figures  in  parentheses  following  the  course  title  show  the  number  of  credits 
granted  for  that  course.  Many  graduate  courses  are  offered  in  the  summer  sessions. 
When  these  courses  are  also  given  during  the  regular  academic  year,  they  are  not 
listed  separately  as  summer  session  courses  in  this  announcement.  For  a  complete  list 
of  courses  given  during  a  specific  summer  session,  consult  the  Complete  Announce- 
ment of  the  Summer  Sessions  for  that  year.  In  the  section  which  follows,  courses  given 
during  the  summer  session  (hut  not  during  the  regular  academic  year)  have  numbers 
followed  by  the  letter  "S."  Courses  given  in  extension  only  have  numbers  followed 
by  the  letter  "X." 


AERONAUTICAL  ENGINEERING 

Professor  David  J.  Peery,  M.S.E.,  C.E.,  Ph.D. 
Head  of  the  Department 

Aero.E.  500.     Thesis  (1-9) 

Aero.E.  501.  Airplane  Stability  and  Control  (3)  General  analysis  of  longi- 
tudinal and  lateral  stability  of  airplanes;  characteristics  of  flight  control  devices. 
Prerequisite:  Aero.E.  403. 
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Aero.E.  503.  Airplane  Performance  (3)  Methods  of  performance  prediction 
and  performance  flight  testing  for  high-speed  aircraft  and  missiles.  Prerequisite: 
Aero.E.  403. 

Aero.E.  504.  Rotary  Wing  Aircraft  (3)  Types  of  rotary  wing  aircraft;  heli- 
copter performance,  stability,  and  control;  structural  and  vibration  problems. 
Prerequisites:   Aero.E.  403,  409. 

Aero.E.  505.  Aircraft  Vibration  and  Flutter  (3)  Vibrating  systems  with 
several  degrees  of  freedom;  analysis  of  flutter  speed  of  an  airplane  wing  considering 
bending,  torsion,  and  aileron  motions;  other  types  of  aircraft  flutter.  Prerequisites: 
Aero.E.   1,  M.E.  Des.  8.  Professors  Peery  and  Lew 

Aero.E.  506.  Advanced  Aircraft  Structures  (3)  Deflections  of  beams  and 
trusses;  statically  indeterminate  structures;  shear-flow  analysis  and  shearing  defor- 
mations of  multi-cell  semi-monocoque  structures;  effects  of  discontinuities  in  wing 
and  fuselage  structures.  Prerequisite:  Aero.E.  409.  Professor  Peery 

Aero.E.  507.  Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3)  Types 
of  jet  propulsion  installations,  thermodynamic  cycles,  analysis  of  compressors,  com- 
bustion chambers,  and  turbines.  Prerequisite:  Aero.E.  410.  Professor  Lessen 

Aero.E.  510.  Aerodynamics  of  Compressible  Fluids  (3)  One-dimensional 
motion,  shock  waves,  flow  in  nozzles,  two-dimensional  flow,  airfoil  theory,  Prandd- 
Meyer  flow,  method  of  characteristics.  Prerequisites:  Aero.E.  412,  M.E.  2. 

Professors  Lessen  and  Lew 

Aero.E.  511.  Aerodynamics  of  a  Perfect  Fluid  (3)  Euler's  dynamic  equa- 
tions, complex  potential,  conformal  transformation,  thin  airfoils,  Biot-Savart  law; 
PranoJ  three-dimensional  airfoil  theory.  Prerequisite:  Aero.E.  412.  Professor  Lew 

Aero.E.  512.  Aerodynamics  of  a  Viscous  Fluid  (3)  Navier-Stokes  equations, 
incompressible  and  compressible  boundary  layer  theory,  jet  and  wake  problems, 
hydrodynamic  stability,  turbulence.  Prerequisite:  Aero.E.  412.         Professor  Lessen 

Aero.E.  513.  Research  in  Aeronautical  Engineering  (1-15  per  semester) 
Investigation  of  a  theoretical  or  experimental  project  in  aeronautical  engineering. 

Aero.E.  514.  Aeronautical  Engineering  Seminar  (1  per  semester)  Current 
literature  and  special  problems  in  aeronautical  engineering. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Aero.E.  401a,b,c.     Aeronautical  Engineering  Projects  (2-12) 

Aero.E.  402.     Airplane  Engine  Design  (4)  Professor  Lessen 

Aero.E.  403.     Applied  Aerodynamics  (3)  Professor  Lew,  Mr.  Howells 

Aero.E.  404.     Airplane  Design  (4)  Mr.  Howells 

Aero.E.  407.     Rotary  Wing  Aircraft  (3) 

Aero.E.  408.     Aircraft  Gas  Turbines  and  Jet  Propulsion  Engines  (3) 

Professor  Lessen,  Mr.  Duke 

Aero.E.  409.     Airplane  Detail  Design  (3)  Mr.  Fox 
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Aero.E.  410.  Aircraft  Propulsion  (3)  Mr.  Duke 

Aero.E.  411.  Aircraft  Structures  (3)  Professor  Peery,  Mr.  Fox 

Aero.E.  412.  Theoretical  Aerodynamics  (3)  Professor  Lew,  Mr.  Fox 

Aero.E.  413.  Guided  Missiles  (3)  Mr.  Howells 


AGRICULTURAL  AND  BIOLOGICAL  CHEMISTRY 

Professor  Howard  O.  Triebold,  M.S.,  Ph.D. 
Acting  Head  of  the  Department 

Agr.  Biochem.  501.  Enzymes  (2)  Investigations  and  theories  concerning  nature 
of  enzymes,  enzyme  action,  influence  of  chemical  environment  on  enzyme  action, 
and  biological  applications.  Prerequisite:  Agr.  Biochem.  437.  Professor  Jensen 

Agr.  Biochem.  502.  Physical  Chemistry  of  the  Cell  (3)  Lectures  and 
assigned  reading  reviewing  current  literature  relative  to  physical  chemistry  of  living 
tissues  and  life  processes.  Prerequisite:  Agr.  Biochem.  426.  Professor  Lisse 

Agr.  Biochem.  503.  Research  (3-15)  The  prosecution  of  an  assigned  problem 
under  the  guidance  of  an  instructor.  Prerequisite:  Agr.  Biochem.  417.  For  certain 
problems  additional  courses  may  be  considered  as  prerequisite. 

Agr.  Biochem.  504.  Thesis  Research  (3-15  per  semester)  Continuation  of 
Agr.  Biochem.  503. 

Agr.  Biochem.  505.  Vitamins  and  Dietary  Deficiency  Diseases  (2)  Lec- 
tures, conferences,  and  assigned  reading.  Prerequisite:  Agr.  Biochem.  437. 

Agr.  Biochem.  506.  Vitamin  Assay  Methods  (2)  Lectures,  conferences,  and 
demonstrations  dealing  with  approved  methods  of  vitamin  assay  and  including 
demonstrations  of  typical  vitamin  deficiency  syndromes  in  the  rat.  Prerequisite: 
Agr.  Biochem.  505.  Professor  Guerrant 

Agr.  Biochem.  507a.  Seminar  in  Physiological  Chemistry  and  Nutrition 
(1)  Professors  Guerrant,  Anderson,  Boucher,  Miller,  and  Pritham 

Agr.  Biochem.  507b.     Seminar  in  Foods  and  Analytical  Chemistry  (1) 

Professors  Triebold  and  Althouse 

Agr.  Biochem.  507c.     Seminar  in  Plant,  Soil,  and  Insecticide  Chemistry  (1) 

Professors  Frear  and  Jensen 

Agr.  Biochem.  508.  Researches  in  Plant  Chemistry  (3)  Lectures  and  as- 
signed readings  reviewing  the  more  important  chemical  investigations  in  plant 
chemistry.  Prerequisite:  Agr.  Biochem.  437.  Professor  Jensen 

Agr.  Biochem.  509.  Biochemical  Methods  (3)  An  advanced  laboratory  course 
involving  special  methods  used  in  biochemical  research  on  plant  and  animal 
materials.  Prerequisite:  Agr.  Biochem.  437.  Professor  Anderson 
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Agr.  Biochem.  510.  Proteins  (2)  The  chemical  constitution  of  proteins,  their 
physical  and  biochemical  properties,  their  function  in  nutrition,  and  their  fate  in 
metabolism.  Prerequisite:  Agr.  Biochem.  437.  Professor  Anderson 

Agr.  Biochem.  511.  Carbohydrates  (2)  Study  of  research  work  dealing  with 
the  carbohydrates  and  their  metabolism  in  the  plant  and  animal  organisms.  Pre- 
requisite: Agr.  Biochem.  437.  Professor  Jensen 

Agr.  Biochem.  512.  Lipids  (2)  Investigations  on  the  biochemistry  of  fats  and 
related  substances.  Prerequisite:  Agr.  Biochem.  437.  Professor  Triehold 

Agr.  Biochem.  513.  Physicochemical  Measurements  Used  in  Biological 
Research  (4)  Laboratory  course,  quantitative  in  nature,  valuable  as  preparation 
for  Agr.  Biochem.  502.  Hydrogen-ion  concentration,  electrometric  titration,  buffers, 
oxidation-reduction  potential,  and  membrane  potential.  Prerequisite:  Agr.  Biochem. 
425  or  Chem.  41,  43.  Professor  Lisse 

Agr.  Biochem.  515.  Biometry  (2)  The  application  of  statistical  methods  to  re- 
search problems  in  biochemistry  and  biology.  Prerequisites:  Agr.  Biochem.  437, 
Math.  30.  Professor  Miller 

Agr.  Biochem.  516.  Chemistry  of  Insecticides  and  Fungicides  (2)  Lectures 
and  assigned  readings  dealing  with  chemical  investigations  of  materials  used  in  the 
control  of  insects  and  plant  diseases.  Prerequisites:  Chem.  30,  31;  Agr.  Biochem. 
425  or  Chem.  41,  43;  Agr.  Biochem.  417.  Professor  Frear 

Agr.  Biochem.  517.  Endocrine  Secretions  (2)  Chemistry  of  hormones  and 
their  physiological  significance.  Prerequisite:  Agr.  Biochem.  437.    Professor  Pritham 

Agr.  Biochem.  518.  Mineral  Metabolism  (2)  Utilization  and  function  of  the 
mineral  elements  in  animal  nutrition.  Prerequisite:  Agr.  Biochem.  437. 

Professor  Boucher 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Biochem.  403.     Dairy  Chemistry  (3)  Professor  Triehold 

Agr.  Biochem.  404.     Food  Chemistry  (4)  Professor  Triehold 

Agr.  Biochem.  413.     Principles  of  Animal  Nutrition  (3)         Professor  Miller 
Agr.  Biochem.  417.     Methods  of  Agricultural  Analysis  (4) 

Professor  Triehold 
Agr.  Biochem.  418.     Plant  Analysis  (4)  Professor  Jensen 

Agr.  Biochem.  421.     Chemistry  of  Milling  and  Baking  (3)  Professor  Triehold 
Agr.  Biochem.  425.     Biophysical  Chemistry  (4)  Professor  Lisse 

Agr.  Biochem.  426.     Biocolloids  (3)  Professor  Lisse 

Agr.  Biochem.  427.     Potentiometric  Theory  and  Technique  (3) 

Professor  Lisse 
Agr.  Biochem.  437.     General  Biochemistry  (5)  Professor  Pritliatn 

Agr.  Biochem.  438.     Physiological  Chemistry  (Clinical  Methods)  (5) 

Professors  Anderson  and  Pritham 
Agr.  Biochem.  439.     Problems  in  Agricultural  Chemistry  (3-5) 
Agr.  Biochem.  440.     Plant  Biochemistry  (3)  Professor  Jensen 
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AGRICULTURAL  ECONOMICS 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 

Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Agr.  Ec.  500.  Seminar  in  Agricultural  Economics  (1-6)  A  review  of  current 
literature  and  problems. 

Agr.  Ec.  502.  Economic  Problems  in  the  Marketing  of  Fruits  and  Vege- 
tables (3)  Professor  Lee 

Agr.  Ec.  503.  Research  Methods  in  Farm  Management  (1-3)  Evaluation  of 
research  procedures,  methods,  results,  and  needs  in  the  field;  emphasis  on  their 
application  to  specific  research  problems.  Prerequisites:  Agr.  Ec.  6,  Econ.  14. 

Professor  Barr 

Agr.  Ec.  504.  Agricultural  Price  and  Income  Policy  (3)  Analysis  of  farm 
prices,  income  consequences  for  producers  and  consumers,  and  effects  on  resource 
use;  evaluation  of  policy,  considerations  in  policy  making.  Prerequisites:  Agr.  Ec. 
420,  Econ.  405.  Professor  Brandow 

Agr.  Ec.  505.  Advanced  Agricultural  Statistics  (3)  Multiple  correlation, 
curve  fitting,  analysis  of  variance,  selection  of  samples,  and  other  techniques  ap- 
plicable to  the  rural  social  sciences.  Prerequisite:  3  credits  in  statistics. 

Professor  Brandow 

Agr.  Ec.  507.  Seminar  in  Farm  Management  (1-6)  Special  problems  relating 
to  the  organization  and  operation  of  the  farm  business.  Prerequisites:  Agr.  Ec.  6, 
Econ.  14. 

Agr.  Ec.  515.  Economic  Problems  in  the  Marketing  of  Dairy  Products  (3) 
Economic  problems  as  they  are  encountered  in  the  process  of  marketing;  particular 
attention  to  governmental  regulation  in  pricing  and  marketing.         Professor  Pierce 

Agr.  Ec.  517,  Problems  and  Policies  of  Farmer  Co-operatives  (3)  Specific 
types  of  co-operative  organizations,  their  problems,  policies,  and  progress;  relation- 
ships existing  among  co-operatives,  between  co-operatives  and  other  business  organi- 
zations, and  between  co-operatives  and  the  public.  Prerequisite:  Agr.  Ec.  17. 

Professor  Becker 

Agr.  Ec.  522.  Advanced  Farm  Appraisal  (3)  Land  value  theory;  methods  of 
land  valuation;  field  practice  in  farm  appraisal.  Prerequisite:  Agr.  Ec.  6. 

Agr.  Ec.  525.  Research  Methods  in  Rural  Social  Sciences  (2)  Scientific 
method  in  planning  and  conducting  research.  Prerequisite:  9  credits  in  social 
sciences.  Professor  John 

Agr.  Ec.  533.  Economic  Problems  in  the  Marketing  of  Poultry  and  Eggs 
(3)  Detailed  treatment  of  special  problems  such  as  the  marketing  of  particular 
types  and  grades  of  products,  the  operation  of  certain  markets,  and  the  performance 
of  selected  marketing  functions.  Prerequisites:  Econ.  14,  P.H.  1.       Professor  Baker 
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Agr.  Ec.  540.  Thesis  in  Agricultural  Economics  (6)  The  preparation  of  the 
required  thesis  for  the  degree  of  Master  of  Science  in  agricultural  economics  while 
in  residence  at  the  College. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Ec.  400,  400X.     Public  Policies  in  Agriculture  (1-2) 

Agr.  Ec.  404.     Farm  Finance  (2)  Professor  Miller 

Agr.  Ec.  405.     Statistics  Applied  to  the  Rural  Social  Sciences  (3) 

Professor  Brandow 

Agr.  Ec.  407.     Advanced  Farm  Management  (3)  Professor  Miller 

Agr.  Ec.  420.     Agricultural  Prices  (3)  Professor  Brandow 

Agr.  Ec.  421.     Land  Economics  (3)  Professor  Prey 

Agr.  Ec.  430.     Economic  Characteristics  of  Food  and  Agriculture  (3) 


AGRICULTURAL  EDUCATION 

Professor  Henry  S.  Brunner,  M.S.,  Ph.D. 
Head  of  the  Department 

Agr.  Ed.  501  v.  History  of  Agricultural  Education  (1-3)  Development  of 
training  for  agricultural  vocations;  emphasis  upon  introduction  of  agricultural  in- 
struction into  the  high  school  program.  Professor  Hall 

Agr.  Ed.  502v,  502vX.  Teaching  Vocational  Agriculture  (1-3)  Organiza- 
tion of  instruction  with  respect  to  vocational  objectives,  methods  of  presentation, 
supervision  of  practice,  pupil  evaluation  of  goals,  and  follow-up. 

Agr.  Ed.  503v,  503vX.  Research  in  Agricultural  Education  (1-6  per  semes- 
ter) Individual  study  problems  in  various  phases  of  agricultural  education,  such  as 
evaluation  of  teaching,  teaching  procedures,  and  teacher  preparation. 

Professor  Brunner  and  Staff 

Agr.  Ed.  504v.     Agricultural  Education  Seminar  (1  per  semester) 

Professor  Brunner  and  Staff 

Agr.  Ed.  506v,  506vX.  Problems  in  County  Vocational  Supervision  (1-3) 
Needs  of  county  supervisors  and  vocational  directors;  co-operation  with  county 
superintendents,  supervisory  duties,  plans  of  work,  community  meetings  and  organi- 
zations. Professor  Hall 

Agr.  Ed.  508v.  State  and  County  Administration  and  Supervision  of  Agri- 
cultural Education  (1-3)  Organization  and  administration  of  state,  county, 
township,  and  district  systems  of  agricultural  education;  state  and  federal  legislation. 

Professor  Brunner 

Agr.  Ed.  509v,  509vX.  Teacher  Training  in  Agricultural  Education  (1-6) 
Construction  of  college  curricula,  courses  of  study,  and  organization  of  college  de- 
partments for  the  training  of  agricultural  teachers. 
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Agr.  Ed.  520v,  520vX.  Scientific  Method  in  the  Study  of  Agricultural 
Education  (1-4)  Methods  of  procedure  in  investigation  and  experimentation  in 
education,  accompanied  by  a  critical  examination  of  studies  made  in  agricultural 
education.  Professor  Brunner 

Agr.  Ed.  521v,  521vX.  Scientific  Method  in  the  Study  of  Agricultural 
Education  (1-4)  Continuation  of  Agr.  Ed.  520v;  emphasis  upon  statistical 
techniques  for  students'  individual  problems.  Professor  Hall 

Agr.  Ed.  522v,  522vX.  Field  Studies  in  Agricultural  Education  (1-4)  Or- 
ganization and  administration  of  agricultural  education  in  its  local  bearings;  field 
laboratory  surveys  of  local  school  conditions.  Professor  Brunner  and  Staff 

Agr.  Ed.  523v,  523vX.     Field  Studies  in  Agricultural  Education  (1-4) 

Professor  Brunner  and  Staff 

Agr.  Ed.  524v,  524vX.  Annual  Plan  of  Work  (1-3)  A  detailed  study  of  the 
agricultural  education  needs  of  each  student's  community  and  the  outlining  of 
annual  plans  of  work.  Professor  Brunner 

Agr.  Ed,  525 v.  Master's  Thesis  (1-6)  Conferences  and  assignments  in  prepara- 
tion of  a  thesis  for  the  degree  of  Master  of  Science  in  agricultural  education. 

Professor  Brunner  and  Staff 

Agr.  Ed.  530v.  Agricultural  College  Teaching  (3)  Selection  and  organiza- 
tion of  subject  matter  for  specific  courses,  methods  of  learning,  teaching  devices, 
the  technique  of  teaching,  and  the  measurements  of  the  results  of  teaching. 

Professor  Brunner  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Ed.  416v.     Rural  Education  (3)  Professor  Hall 

Agr.  Ed.  417v,  417vX.     Rural  Education  Survey  (2)  Professor  Brunner 

Agr.  Ed.  418v,  418vX.  Survey  of  Vocational  Education  in  Agriculture 
( I  -3  )  Professor  Brunner 

Agr.  Ed.  420v,  420vX.     Advanced  Visual  and  Other  Sensory  Aids  in  Teach- 
ing Agriculture  (1-6)  Professor  McClay 
Agr.  Ed.  422v,  422vX.     Supervision  of  Vocational  Education  in  Agricul- 
ture (1-3)                                                                                           Professor  McClay 
Agr.  Ed.  434v,  434vX.     Agricultural  Developments  (1-6)      Professor  Stevens 


AGRICULTURAL  ENGINEERING 

Professor  Ralph  U.  Blasingame,  B.S. 
Head  of  the  Department 

Agr.  Eng.  500.  Advanced  Electro- Agriculture  (1-6)  Investigations  in  the 
application  of  electrical  energy  to  processing,  storing,  and  handling  agricultural 
products.  Seminar,  written  reports. 
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Agr.  Eng.  501.  Advanced  Farm  Machinery  (1-6)  Application  of  agricultural 
engineering  principles  to  design  and  operation  of  farm  machinery.  Prerequisite: 
Agr.  Eng.  10. 

Agr.  Eng.  508.  Advanced  Problems  in  Farm  Mechanics  (1-15)  Problems  in 
farm  shop  practice  and  agricultural  engineering  related  to  the  farm  mechanics  pro- 
gram of  vocational  education  in  agriculture.  Prerequisites:  Agr.  Eng.  8,  14;  or 
teaching  experience  in  farm  mechanics. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agr.  Eng.  400.     Agricultural  Engineering  Problems  and  Seminar  (1-7) 
Agr.  Eng.  401a,b,c,dS.     Farm  Mechanics  for  Teachers  of  Vocational  Agri- 
culture (lV^-6) 
Agr.  Eng.  402.     Functional  Design  of  Farm  Structures  (3) 
Agr.  Eng.  405.     Advanced  Farm  Electrification  (3) 
Agr.  Eng.  406.     Advanced  Dairy  Engineering  (3) 


AGRONOMY 

Professor  Herbert  R.  Albrecht,  M.S.,  Ph.D. 
Head  of  the  Department 

Agro.  501.  Advanced  Soil  Fertility  (4)  Interpretation  of  fertility  experiments 
and  diagnosis  of  soil-plant  relationships  through  field  appraisal,  analysis,  and  plant 
symptoms.  Prerequisites:  Agro.  431,  Bot.  406.  ProfessorMerkle 

Agro.  503.  Agronomy  Seminar  (1)  A  weekly  meeting  where  papers  and  dis- 
cussions will  be  presented  by  students  and  staff  members.  Each  student  will  present 
a  paper  on  some  phase  of  his  major  subject. 

Agro.  506.  Soil  Chemistry  (4)  Analyses  of  the  important  chemical  and  bio- 
chemical reactions  occurring  in  soils,  the  conditions  which  control  these  reactions 
and  their  importance  in  soil  genesis  and  plant  growth;  laboratory  work  in  the  more 
typical  and  significant  analytical  procedures;  lectures,  review  of  current  literature, 
and  practicum.  Prerequisites:  Agro.  419;  Agr.  Biochem.  417  or  Chem.  20. 

Professor  Satchell 

Agro.  507.  Soil  Physics  (4)  Physical  properties  of  the  soil;  factors  affecting 
them;  their  measurements,  evaluation,  and  influence  in  the  determination  of  soil 
productivity.  Prerequisites:  Agro.  419,  Phys.  215,  Agr.  Biochem.  425. 

Professor  Alderfer 

Agro.  509.  Genetics  of  Crop  Plants  (3)  The  inheritance  in  crop  plants  with 
particular  reference  to  factor  interaction,  the  genetic  aspects  of  linkage  and  crossing- 
over,  quantitative  inheritance,  and  heterosis.  Prerequisite:  Bot.  422. 

Professor  Camahan 
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Agro.  510.  The  Application  of  Cytogenetics  to  Plant  Breeding  (3)  Cyto- 
genetics, including  chromosome  structure  and  behavior,  chromosome  alterations, 
polyploidy,  interspecific  hybridization  and  their  applications  to  plant  breeding. 
Prerequisite:  Bot.  505.  Professor  Carnahan 

Agro.  511.  The  Breeding  of  Farm  Crops  (3)  The  application  of  genetic  prin- 
ciples to  the  improvement  of  crop  plants.  Prerequisite:  Hort.  7. 

Agro.  512.  Field  Plot  Technique  (3)  Methods  of  conducting  field  experiments 
to  obtain  maximum  efficiency  and  error  control;  sampling  and  statistical  analysis  of 
data  covered.  Prerequisite:  Agro.  444  or  Agr.  Ec.  505.  Professor  Vortmann 

Agro.  516.  Humus  (2)  The  origin  and  chemical  nature  of  soil  organic  matter, 
its  importance  in  soil  processes,  and  its  decomposition.  Prerequisites:  Agro.  419,  431. 

Professor  Richer 

Agro.  517.  Farm  Crops  Ecology  (2)  The  ecological  factors  influencing  the  dis- 
tribution and  production  of  field  crops.  Prerequisites:  Math.  8,  Bot.  406. 

Professor  Huber 

Agro.  518.  Growth  and  Management  of  Forage  Crops  (3)  Factors  affecting 
growth  and  development  of  forage  crops  with  particular  reference  to  the  effects  of 
environment,  defoliation,  and  management  practices.  Prerequisites:  Agro.  423, 
Bot.  406.  Professor  Sprague 

Agro.  520.  Special  Soils  Problems  (1-6  per  semester)  Provides  basic  or  practi- 
cal training  in  the  soils  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

Agro.  545.  The  Application  of  Statistics  to  Field  Experiments  (4)  Use  of 
advanced  experimental  designs  in  planning,  analyzing,  and  interpreting  experi- 
ments; includes  lattice  designs,  factorials,  confounding,  simple  and  multiple  covari- 
ance  techniques.  Prerequisite:  Agro.  512.  Professor  Vortmann 

Agro.  550.  Special  Crops  Problems  (1-6  per  semester)  Provides  basic  or  practi- 
cal training  in  the  crops  sciences  by  means  of  library,  field,  and  laboratory  assign- 
ments. 

Agro.  582.  Seminar  in  Breeding  and  Genetics  of  Farm  Crops  (1-8  per 
semester) 

Agro.  583S.     Laboratory  Methods  in  Field  Crops  (3)     Prerequisite:  Agro.  512. 

Professor  Carnahan 

Agro.  591.  Thesis  Research  (1-15  per  semester)  Thesis  research  in  the  various 
crops  and  soils  sciences  falling  within  the  research  program  of  the  department. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Agro.  402.     The  Nature  of  Soil  Minerals  (3)  Professor  jerries 

Agro.  416.     The  Classification  and  Mapping  of  Soils  (4)       Professor  Highee 
Agro.  419.     Soil  Properties  (5)  Professor  Merkle 
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Agro.  422.     Soil  Conservation  (3)  Professor  Alderfer 

Agro.  423.     Pasture  and  Grassland  Management  (3)  Professor  Washko 

Agro.  431.     Soil  Fertility  and  Management  (3)  Professor  Merkle 

Agro.  444.     Methods  of  Statistical  Analysis  of  Biological  Data  (4) 

Professor  Fortmann 
Agro.  490.     Agronomic  Practices  (1-6) 


ANIMAL  HUSBANDRY 

Professor  Franklin  L.  Bentley,  M.S. 
Head  of  the  Department 

A.H.  501.  Pedigree  Study  (1-6)  Research  work  in  breed  study  history,  and 
analytical  study  of  breed  pedigrees,  and  a  complete  survey  of  the  herd,  flock,  or 
stud  book.  Professor  Henning 

A.H.  502.  Research  in  Meats  (1-6  per  semester)  Investigation  of  methods  for 
handling,  cutting,  processing,  freezing,  and  curing  meat  and  meat  products.  Pre- 
requisite: A.H.  421.  Professor  Ziegler 

A.H.  503.  Livestock  Management  (3)  The  handling  of  purebred  herds  and 
flocks;  the  relation  of  the  livestock  breeders  to  the  public  and  methods  of  develop 
ing  purebred  herds  and  flocks  through  careful  breeding. 

Professor  Bentley  and  Staff 

A.H.  504.  Livestock  Health  Problems  (3)  Problems  dealing  with  the  regula- 
tions governing  the  movement  of  livestock  with  special  reference  to  control 
measures  applicable  to  diseases  and  disease  groups  common  to  men  and  animals. 
Prerequisites:  A.H.  5,  415.  ProfessorBortree 

A.H.  505.  Advanced  Animal  Breeding  (1-5)  Special  problems  in  animal  genet- 
ics as  applied  to  breeding  and  improvement  of  horses,  cattle,  sheep,  and  swine.  Pre- 
requisites: A.H.  22,  Bot.  22.  Professor  Henning 

A.H.  506.  Research  in  Animal  Husbandry  (2-10  per  semester)  The  prosecu- 
tion of  an  assigned  problem  under  the  guidance  of  an  instructor.  Prerequisites:  A.H. 
415,  421;  or  426. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

A.H.  415.  Advanced  Anatomy  and  Physiology  (3)  Professor  Bortree 

A.H.  421.  Advanced  Meat  Studies  (3)  Professor  Ziegler 

A.H.  423.  Advanced  Stock  Judging  (2)  Professor  Henning 

A.H.  424.  Animal  Husbandry  Survey  (1)  Professor  Bentley  and  Staff 

A.H.  426.  Livestock  Markets  and  Marketing  (3)  Professor  Bentley 

A.H.  428.  Advanced  Animal  Nutrition  (3)  Professor  Bentley  and  Staff 

A.H.  431.  Advanced  Meat  Judging  (1) 
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ANIMAL  NUTRITION 

Professor  Raymond  W.  Swift,  M.S.,  Ph.D. 
Head  of  the  Department 

An.  Nutr.  500.  Research  in  Animal  Nutrition  (Credit  to  be  arranged)  Par- 
ticipation in  the  research  program  of  the  Department  of  Animal  Nutrition  and 
independent  investigation.  The  available  facilities  make  it  possible  to  accommodate 
only  a  small  number  of  students. 

In  addition  to  this  course,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

An.  Nutr.  401.     Physiology  of  Nutrition  (3)  Professor  Black 

An.  Nutr.  402.     Physiology  of  Nutrition  (3)  Professor  French 


ARCHITECTURAL  ENGINEERING 

Consult  Professor  Louis  A.  Richardson,  M.S. 

A.E.  502.  Architectural  Engineering  (3-8)  Advanced  structural  design  in 
steel  and  reinforced  concrete.  Lectures  and  class  criticism.  Practicum  and  seminar. 

Professor  Richardson  and  Staff 

A.E.  503.  Architectural  Engineering  (4-8)  Continuation  of  A.E.  502  in 
which  problems  of  wind  bracing  in  tall  buildings,  rigid  frames,  and  heavy-framed 
constructions  are  studied.  Practicum  and  seminar.  Professor  Fox 

A.E.  504.  Architectural  Engineering  (4-8)  Statically  indeterminate  stresses 
in  steel  and  reinforced  concrete  buildings;  area  moment,  slope  deflection,  and  mo- 
ment distribution  methods.  Recitation  and  seminar.     Professor  Richardson  and  Staff 

A.E.  506.  Architectural  Engineering  Research  (1-15)  The  presentation  of 
an  assigned  problem  under  the  guidance  of  an  instructor. 

Professors  Richardson  and  Fox 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

A.E.  401.  Architectural  Engineering  (3) 

A.E.  402.  Architectural  Engineering  (4) 

A.E.  403.  Architectural  Engineering  (3) 

A.E.  420.  Architectural  Engineering  (3) 

A.E.  421.  Architectural  Engineering  (4) 

A.E.  422.  Architectural  Engineering  (3) 

A.E.  423.  Architectural  Engineering  Thesis  (2) 

A.E.  424.  Architectural  Engineering  Thesis  (5) 
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ARCHITECTURE 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department 

Arch.  501.     Architectural  Design  (4-8)     Problems  in  advanced  planning  and 
design,  including  study  of  group  composition.  Practicum  and  seminar. 

Professor  Osborne  and  Staff 

Arch.  502.     Architectural  Research  (2-12)     The  prosecution  of  assigned  prob- 
lems under  the  guidance  of  an  instructor.  Professor  Osborne  and  Staff 

Arch.  503.     Architectural    History   Research    (3-12)     Original   research   in 
architectural  history.  Seminar  and  written  reports.  Professor  Dickson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Arch.  410.  Advanced  Architectural  Design  (2-12)  Professor  Osborne  and  Staff 

Arch.  411.  Advanced  Architectural  Design  (8) 

Arch.  412.  Advanced  Architectural  Design  and  Thesis  (8) 

Arch.  421.  Contemporary  Architecture  (3)  Professor  Norton 


ART 

Professor  Milton  S.  Osborne,  M.S. 
Head  of  the  Department  of  Architecture 

(See  also  courses  in  Art  Education  below.) 

Art  500.  Art  Research  (2-6)  The  prosecution  of  assigned  problems  under  the 
guidance  of  an  instructor.  Professor  Galbraith 

Art  501.  Italian  Painting  (2-6)  Investigations  of  early  Italian  painting.  Semi- 
nar, written  reports.  Professor  Dickson 

Art  502.  Medieval  Sculpture  (2-6)  Sculpture  of  Italy  and  France  from  the 
9th  to  the  13th  centuries.  Seminar,  written  reports.  Professor  Dickson 

Art  503.  Art  History  Research  (3-12)  Original  investigation  in  art  history,  to 
be  pursued  independently  or  concurrently  with  course  work  in  particular  fields. 
Prerequisite:  6  credits  in  history  of  art.  Professor  Dickson  and  Staff 

Art  504.  Seminar:  Art  Literature  and  Iconography  (2-6)  Methods  of  re- 
search in  the  fine  arts;  survey  of  the  literature  of  art;  studies  in  iconography.  Pre- 
requisite :  6  credits  in  history  of  art.  Professor  Dickson  and  Staff 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 
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Art  400.     Oil  Painting:  Landscape,  Still  Life,  and  Figure  (3-9) 
Art  403S.     Comparative  History  and  Appreciation  of  Art  (3) 

Professor  Dickson 
Art  404S.     Comparative  History  and  Appreciation  of  Art  (3) 

Professor  Dickson 
Art  410.     Water-Color  Painting:  Landscape,  Still  Life,  and  Figure  (3-9) 

Professor  Case 
Art  442S.     Art  of  the  Middle  Ages  and  Renaissance  in  Italy  (3) 
Art  443S.     Art  in  America  (3) 
Art  444S.     Art  in  Northern  Europe  (3) 
Art  490.     Life  Drawing  (3)  Professor  Case 


ART  EDUCATION 

Consult  Professor  Viktor  Lowenfeld 

Art  Ed.  514.  Functional  Relationships  in  Crafts  (3)  Relationships  of  mate- 
rial design  and  purpose  in  crafts  discussed  by  means  of  outstanding  products  of 
different  materials,  periods,  and  cultures.  Prerequisite:  6  credits  in  crafts  or  3  in 
design  and  3  in  advanced  crafts.  Professor  Emerson 

Art  Ed.  534.  Creative  Art  Activity  for  the  Handicapped  (3)  Specific 
methods  for  development  of  creative  art  activity  with  the  physically,  mentally,  emo- 
tionally, and  socially  handicapped;  adjustive  effect  upon  them.  Prerequisite:  6 
credits  in  art  education  or  6  in  special  education  or  6  in  psychology. 

Professor  Lowenfeld 

Art  Ed.  586.  Research  in  Art  Education  (3-9)  Current  experiments  in  art 
education;  required  of  students  working  for  a  master's  degree  in  art  education. 

Professor  Lowenfeld 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Art  Ed.  402.     Methods  of  Teaching  Drawing  in  the  Grades  (2-3) 

Professor  Emerson 
Art  Ed.  404.     Methods  of  Graphics  and  Illustrations  (3) 
Art  Ed.  414.     Advanced  Crafts  for  Teachers  (3-6)  Professor  Emerson 

Art  Ed.  434.     Art  Appreciation  in  the  Educational  Program  (2-3) 
Art  Ed.  434b,  434bX.     Art  in  the  Elementary  School  (2-3) 

Professor  Lowenfeld 
Art  Ed.  434c,  434cX.  Art  in  the  Secondary  School  (2-3)  Professor  Lowenfeld 
Art  Ed.  434d.     Art  Supervision  (3)  Professor  Lowenfeld 

Art  Ed.  486,  486X.     Current  Problems  in  Art  Education  (2-3) 

Professor  Lowenfeld 
Art  Ed.  487.     Mural  Painting  in  Schools  (3)  Professor  Lowenfeld 

Art  Ed.  488.     Advanced  Mural  Painting  in  Schools  (3)     Professor  Lowenfeld 
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BACTERIOLOGY 

Professor  Robert  W.  Stone,  Ph.D. 
Head  of  the  Department 

Bact.  504.  Dairy  Bacteriology  Problems  (2-15)  Research  on  the  micro- 
organisms of  importance  in  dairy  sanitation,  milk  production,  and  manufacture  of 
dairy  products.  Prerequisite:  12  credits  in  bacteriology. 

Bact.  505.  Pathogenic  Bacteriological  Problems  (2-15)  Problems  on  the 
morphological,  cultural,  and  immunological  characteristics  of  pathogenic  bacteria. 
Prerequisite:  12  credits  in  bacteriology. 

Bact.  506.  Research  (2-15)  Research  in  bacteriology  for  students  who  are  doing 
their  major  work  in  this  subject  for  the  master's  or  doctor's  degree.  Prerequisite: 
12  credits  in  bacteriology. 

Bact.  507.  Bacteriological  Seminar  (1-6)  Reports  on  current  fields  of  re- 
search. Prerequisite:  12  credits  in  bacteriology. 

Bact.  508.  Physiology  of  Bacteria  (2)  Metabolic  processes  of  bacteria  as  in- 
fluenced by  their  environment;  the  mechanism  of  fermentation  and  respiration  of 
microorganisms.  Prerequisite:  Bact.  412. 

Bact.  508a.  Laboratory  in  Physiology  of  Bacteria  (2)  Laboratory  work  to 
accompany  the  lectures  given  in  Bact.  508.  Prerequisite:  Bact.  412. 

Bact.  509.  Fermentation  (2)  The  chemical  action  of  microorganisms  on  their 
environment;  theories  of  carbohydrate  breakdown  and  the  application  of  these 
theories  to  industrial  and  agricultural  fermentations.  Prerequisites:  Bact.  1,  Chem. 
31. 

Bact.  510.  Methods  and  Analyses  in  Bacterial  Fermentation  (2)  Labora- 
tory procedures  and  problems  in  fermentation  to  accompany  Bact.  509.  Prerequis- 
ites: Bact.  1,  Chem.  31. 

Bact.  511.  Bacteriological  Literature  (2-4)  Assigned  reading  and  confer- 
ences dealing  with  a  student's  research  problem.  May  be  taken  only  in  those  in- 
stances where  a  student  is  not  scheduling  Bact.  504,  505,  or  506.  Discussion  and 
written  reports.  Prerequisite:   12  credits  in  bacteriology. 

Bact.  512.  Laboratory  in  Advanced  Bacteriological  Techniques  (2-6) 
Certain  techniques  used  in  research  including  work  with  single  cell  isolation,  War- 
burg apparatus,  tissue  culture  and  serology.  May  be  repeated  with  credit.  Prerequis- 
ite: 12  credits  in  bacteriology. 

Bact.  515.  Pathogenic  Bacteriology  and  Virology  (3-6)  Important  bacterial, 
rickettsial,  and  viral  agents  parasitizing  man  and  animals;  immunological  and 
epidemiological  considerations  of  host  response.  Prerequisite:  Bact.  410. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
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Bact.  401.  General  Microbiology  (4) 

Bact.  407.  Bacteriology  Problems  (2-9) 

Bact.  410.  Immunology  and  Serology  (4) 

Bact.  411.  Bacteriological  Survey  (1) 

Bact.  412.  Advanced  Bacteriology  (4) 

Bact.  413.  Soil  Microbiology  (3) 

Bact.  414.  Food  Microbiology  (4) 

Bact.  416.  Industrial  Microbiology  (4) 


BOTANY 

Professor  Henry  W.  Popp,  M.S.,  Ph.D. 
Head  of  the  Department 

Bot.  500.  Plant  Physiology  Seminar  (1  per  semester)  Selected  topics  from 
recent  literature;  staff  and  student  reports  on  current  research. 

Professors  Pofp  and  Van  Norman 

Bot.  501.  The  Physiology  of  the  Fungi  (3)  Chemical  composition,  metab- 
olism, toxic  and  stimulating  agencies,  spore  germination,  growth  and  irritability  of 
the  fungi.  Prerequisites:  Bot.  406,  419,  and  preferably  Chem.  32. 

Professor  Fergus 

Bot.  505.  Cytology  and  Cytogenetics  (3)  Cells  and  their  components;  nuclear 
and  cell  division,  meiosis  and  fertilization;  the  chromosome  mechanism  of  heredity. 
Prerequisites:  Bot.  22,  421.  Professor  Wright 

Bot.  506.  Comparative  Anatomy  of  Vascular  Plants  (3)  Structure  of  the 
Tracheophyta  from  a  phylogenetic  standpoint.  Prerequisite:  Bot.  407. 

Professor  Krihs 

Bot.  508.  Problems  in  Genetics  (2-6)  Problems  to  suit  needs  of  individual 
students;  conferences  and  laboratory  work.  Prerequisite:  Bot.  422. 

Professor  Wright 

Bot.  509.  Physiology  of  Pathogenicity  (3)  Physiological  processes  of  plant 
pathogenic  bacteria  and  fungi  occurring  during  incubation,  ingress,  and  infection. 
Prerequisite:  Bot.  10,  11,  or  419.  Professor  Paddock 

Bot.  511.  Physiology  of  Plant  Growth  and  Development  (2-4)  Prerequis- 
ite: Bot.  406.  Professor  Poff 

Bot.  512.     Physiology  of  Plant  Metabolism  (2-4)     Prerequisite:  Bot.  406. 

Professor  Van  Norman 

Bot.  513.  Water  and  Mineral  Relations  of  Plants  (2-4)  Absorption  of 
water  and  minerals;  transport  of  materials  within  the  plant;  physiology  of  transpira- 
tion. Prerequisite:  Bot.  406.  Professor  Van  Norman 
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Bot.  515.  Disease  Resistance  in  Plants  (2-4)  Stability  of  resistance,  selection 
of  resistant  material,  economics  of  control,  special  problems.  Prerequisites:  Bot.  22 
or  32,  10.  Professors  Wernham  and  Mills 

Bot.  518.     Botanical  Problems  (1-15  per  semester)        Professor  Papp  and  Staff 

Bot.  519.  Plant  Viruses  (3)  Nature,  symptomatology,  transmission,  and  con- 
trol of  virus  diseases  of  plants.  Professor  Boyle 

Bot.  520.  Plant  Pathogenic  Bacteria  (3)  Bacteria  causing  plant  diseases, 
methods  of  identification,  inoculation  and  control.  Professor  Kneebone 

Bot.  521.  Molds,  Yeasts,  and  Actinomycetes  (3)  Morphology  and  taxonomy 
of  fungi  important  in  microbiology;  identification  and  techniques  of  study. 

Professor  Sinden 

Bot.  522.  Myxomycetes,  Phycomycetes,  and  Ascomycetes  (4)  Morphology, 
taxonomy,  phylogeny,  and  life  histories;  identification  and  field  work.  Prerequisite: 
Bot.  419.  Professor  Fergus 

Bot.  523.  Basidiomycetes  and  Fungi  Imperfecti  (4)  Morphology,  taxonomy, 
phylogeny,  and  life  histories.  Prerequisite:  Bot.  419.  Professor  Fergus 

Bot.  524.  Seminar  in  Genetics  (1  per  semester)  Review  of  current  research 
publications  in  genetics.  Professor  Wright 

Bot.  527aS,  527bS.  Plant  Biology  (3  per  course)  (a)  Structure  and  physi- 
ology; (b)  reproduction  processes,  development  and  relationships  of  plant  groups. 
Methods  of  obtaining  materials  and  setting  up  experiments.  Given  in  alternate  years. 
Prerequisite :  general  biology  or  general  botany  courses. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Bot.  406.  Plant  Physiology  (4)                                            Professor  Van  Norman 

Bot.  407.  Plant  Anatomy  (3)                                                             Professor  Krihs 

Bot.  408.  Plant  Pathological  Techniques  (3)                        Professor  Paddock 

Bot.  409.  Plant  Ecology  (3)                                                              Professor  Kovar 

Bot.  4i2.  Advanced  Forest  Pathology  (3)                                   Professor  Fergus 

Bot.  414.  Taxonomy  of  Vascular  Plants  (3)                                Professor  Wahl 

Bot.  415.  Morphology  of  the  Algae  (3)                                         Professor  Wahl 

Bot.  416.  Morphology  of  the  Bryophytes  (2)                              Professor  Grove 

Bot.  417.  Morphology  of  the  Tracheophyta  Exclusive  of  Angiosperms  (3) 

Professor  Grove 

Bot.  418.  Botanical  Problems  (1-6)                                Professor  Popp  and  Staff 

Bot.  419.  Mycology  (3)                                                                        Professor  Fergus 

Bot.  420.  Morphology  of  the  Angiosperms  (3)                            Professor  Grove 

Bot.  421.  Botanical  Technique  (3)                                                 Professor  Grove 

Bot.  422.  Advanced  Genetics  (3)                                                   Professor  Wright 

Bot.  424.  Commercial  Tropical  Woods  (3)                                    Professor  Krihs 

Bot.  425a,  425b.     Structure  of  Economic  Plants  (3-6)               Professor  Grove 
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Bot.  426.     Photomicrography  (2)  Professor  Krihs 

Bot.  427.     Advanced  Systematic  Botany  (1-6)  Professor  Wahl 

Bot.  428.     Advanced  Plant  Pathology  (2)  Professor  Paddock 

Bot.  432S.     Genetics,  Eugenics,  and  Evolution  (3)  Professor  Wright 


CERAMICS 

Professor  Edward  C.  Henry,  M.S.,  Cer.E.,  Ph.D. 

Chief  of  the  Division 

Cer.  500.  Ceramics  Seminar  (1  per  semester)  Conferences,  reading,  and  re- 
ports. Required  of  all  graduate  students  in  ceramics.  Prerequisites:  Chem.  41, 
Phys.  285.  Professor  Henry  and  Staff 

Cer.  501.  Ceramics  Research  (1-15  per  semester)  Laboratory  study  on  special 
ceramic  problems.  Professor  Henry  and  Staff 

Cer.  502.  Heat  Treatment  of  Ceramic  Materials  (2-5)  Effect  of  controlled 
heat  treatment  on  physical  and  chemical  properties  of  various  mineral  systems. 

Cer.  503.  Constitution  of  Glass  (2-4)  An  advanced  course  on  glass  dealing 
with  the  latest  developments  in  the  structure  of  viscous  liquids  and  transparent 
amorphous  solids.  Prerequisite:  Cer.  415.  Professor  Weyl 

Cer.  504.  Research  Instruments  and  Equipment  (2)  Applications  of  funda- 
mental laws  and  principles  in  research  instruments;  care,  adjustment,  and  effective 
use  of  instruments  and  equipment  (demonstrations).  Prerequisite:  Cer.  411. 

Cer.  505.  Glass  Technology  Research  (1-15  per  semester)  Laboratory  studies 
on  special  problems  concerning  the  properties,  constitution,  and  manufacture  of 
glass.  Prerequisite:  Cer.  415.  Professor  Weyl  and  Staff 

Cer.  506.  Glass  Technology  Seminar  (1-6)  Group  discussion  of  special  ad- 
vanced topics  concerning  the  properties  and  manufacture  of  glass.  Prerequisite: 
Cer.  415. 

Cer.  507.  Coloring  and  Decolorizing  Glass  (1)  Physical-chemical  considera- 
tions of  the  various  coloring  oxides;  oxidation-reduction  equilibria  pertaining  to 
coloring  and  decolorizing  of  glass.  Prerequisite:  Cer.  415.  Professor  Weyl 

Cer.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes  (2-3) 
Colloidal  activity  in  bodies,  glazes,  and  enamels,  drilling  fluids,  filtering  and 
bleaching  clays,  and  similar  mineral  systems.  (In  co-operation  with  the  Petroleum 
and  Natural  Gas  staff.)  Prerequisite:  Chem.  41.  Professor  Henry 

Cer.  509.  Silicate  Systems  (3)  The  properties  of  silica;  classification  of  silicates; 
reactions  in  binary  and  ternary  systems;  industrial  applications  of  the  phase  rule. 
Prerequisites:  Chem.  41,  Cer.  303.  Professor  Matson 
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Cer.  510.  Ceramic  Proelems  (1-6  per  semester)  Advanced  individual  study  on 
a  problem  in  some  branch  of  ceramics,  including  review  of  the  literature  and  a 
full  report.  Prerequisite:  Cer.  411.  Professor  Henry  and  Staff 

Cer.  511.  Selected  Topics  in  Ceramics  (1-3  per  semester)  Intensive  group 
study  of  special  subjects,  such  as  diffusion  in  solids,  viscosity,  and  kinetics  of  ceramic 
processes.  Prerequisites:  Chem.  41,  Phys.  285.  Professor  Henry  and  Staff 

Cer.  512.  Synthesis  of  Ceramic  Compounds  (3)  Advanced  ceramic  tech- 
nology applied  to  the  control  of  phases  formed  in  commercial  production  of  glass, 
whitewares,  refractories,  and  cements.  Prerequisites:  Chem.  41,  Cer.  303. 

Professor  Hummel 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Cer.  400.  Special  Topics  (1-2) 

Cer.  401.  Ceramic  Bodies  and  Glazes  (3) 

Cer.  402.  Principles  of  Ceramic  Engineering 

Cer.  403.  Ceramic  Engineering  Processes  and 

Cer.  404.  Ceramics  Seminar  (1) 

Cer.  405.  Ceramic  Research  and  Design  (3) 

Cer.  411.  Theory  of  Ceramic  Processes  (2) 

Cer.  413,  413X.     Ceramic  Petrography  (3) 

Cer.  415.  Glass  and  Enamels  (3) 

Cer.  416.  Advanced  Glass  Technology  (3) 

Cer.  420.  Refractories  (3) 


Professor  Hummel 
(3)  Professor  Henry 

Equipment  (3) 

Professor  Ehman 

Professor  Henry  and  Staff 

Professor  Henry  and  Staff 

Professor  Hummel 

Professor  Matson 

Professor  Ehman 

Professors  Weyl  and  Rindone 

Professor  Matson 


CHEMICAL  ENGINEERING 

Professor  Donald  S.  Cryder,  M.S.,  D.Sc. 
Head  of  the  Department 


Chem.  Eng.  500.     Seminar  in  Chemical  Engineering   (1)     Required  of  all 
graduate  students. 

Chem.  Eng.  510.     Advanced  Heat  Transfer  I  (3)     The  physical  and  chemical 
factors  controlling  the  rate  of  heat  transfer  under  conditions  of  steady  flow. 

Professor  Cryder 

Chem.  Eng.  511.     Advanced  Heat  Transfer  II  (3)     Flow  of  heat  under  varying 
temperature  conditions.  Professor  Cryder 

Chem.  Eng.  515.     Distillation    (3)     Commercial   distillation,    equilibrium    dia- 
grams, vapor  composition,  stills  and  rectifying  rmd  stripping  columns. 

Professor  Camahan 
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Chem.  Eng.  516.  Economic  Balance  (3)  Problem  work  on  the  design  of  chemi- 
cal engineering  equipment  from  the  economic  standpoint.  Professor  Cannon 

Chem.  Eng.  518.  Chemical  Engineering  Design  (3)  Complicated  examples 
are  discussed  and  worked  out.  Several  different  unit  operations  will  be  combined  for 
the  design  of  a  complete  installation.  Professor  Cryder 

Chem.  Eng.  524.  Chemical  Engineering,  Application  of  Thermodynamics 
(3)  Elements  of  thermochemistry  and  thermodynamics  of  greatest  importance  in 
chemical  engineering.  Professor  Cannon 

Chem.  Eng.  580.  Research  in  Petroleum  Refining  (3-15)  Charge  will  be 
made  for  supplies  consumed  and  breakage  of  equipment. 

Professors  Fenske  and  Quiggle 

Chem.  Eng.  599.  Research  in  Chemical  Engineering  (1-15)  Charge  will  be 
made  for  supplies  consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Chem.  Eng.  402.     Chemical  Engineering  (4)  Professor  Carnahan 

Chem.  Eng.  403.     Chemical  Engineering  (4)  Professor  Carnahan 

Chem.  Eng.  422.     Motor  Fuels  (2)  Professor  Carnahan 


CHEMISTRY 

Professor  W.  Conard  Fernelius,  M.A.,  Ph.D. 
Head  of  the  Department 

Chem.  500.  Seminar  in  Inorganic,  Micro,  and  Household  Chemistry  (1) 

Chem.  501.  Seminar  in  Physical  Chemistry  (1) 

Chem.  502.  Seminar  in  Organic  Chemistry  (1) 

Chem.  503.  Seminar  in  Analytical  Chemistry  (1) 

Chem.  515.     Inorganic  Chemistry  (2)     Adapted  to  the  needs  of  those  desiring  a 
general  treatment  of  inorganic  chemistry  at  an  advanced  level.    Professor  Holtzinger 

Chem.  516.     Systematic  Inorganic  Chemistry  (3)     A  systematic  treatment  of 
inorganic  chemistry  in  terms  of  modern  concepts. 

Professors  Fernelius,  Douglas,  and  Wartik 

Chem.  517.     Chemistry  of  the  Less  Familiar  Elements  (3)     Continuation  of 
Chem.  516.  Professors  Fernelius,  Douglas,  and  Wartik 

Chem.  518.     Special  Topics  in  Inorganic  Chemistry  (3  per  semester)     Modern 
developments  in  specialized  fields. 
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Chem.  525.  Analytical  Chemistry  (3)  Analytical  principles  as  applied  to  the 
analysis  of  inorganic  and  organic  substances.  Professor  Elving 

Chem.  526.  Advanced  Analytical  Chemistry  (3)  Theory  and  practice  of  con- 
temporary analytical  chemistry  as  used  in  chemical  research  and  plant  operation. 

Professor  Elving 

Chem.  527.  Special  Topics  in  Analytical  Chemistry  (2-12)  Currently  used 
techniques  in  analytical  chemistry. 

Chem.  531.  Special  Topics  in  Organic  Chemistry  (3)  May  be  taken  for 
credit  for  four  successive  semesters. 

Chem.  532.  Organic  Nitrogen  Compounds  (3)  Chemistry,  stereochemistry, 
and  molecular  structure  of  organic  compounds  containing  nitrogen.    Professor  Aston 

Chem.  534.  Theoretical  Organic  Chemistry  (3)  Modern  theories  of  struc- 
ture; resonance;  interpretation  of  physical  properties;  theory  of  rates;  equilibrium 
properties.  Professor  Aston 

Chem.  535.  Organic  Chemistry  (3)  Adapted  to  the  needs  of  those  doing  re- 
search work  in  organic  chemistry.  Professor  Zook 

Chem.  536.     Organic  Chemistry  (3)     Continuation  of  Chem.  535. 

Professor  Zook 

Chem.  538.  Organic  Chemistry  (3)  Survey  of  organic  chemistry  arranged  pri- 
marily for  graduate  students  majoring  in  fields  other  than  organic  chemistry. 

Professors  Noll  and  Oakwood 

Chem.  539.  Stereochemistry  (3)  A  comprehensive  treatment  of  the  principles 
of  stereochemistry  as  applied  to  organic  compounds.  Professor  Oakwood 

Chem.  541.  Phase  Rule  (3)  The  phase  rule  and  its  applications.  Given  1952-53 
and  in  alternate  years  thereafter.  Professor  Currier 

Chem.  542.  Colloids  (3)  The  physics  and  chemistry  of  surfaces  and  their  result- 
ing colloid  properties.  Methods  of  preparating  colloids.  Professor  Smith 

Chem.  543.  Rheology  of  Colloids  (3)  Continuation  of  Chem.  542.  Rheology, 
especially  as  applied  to  colloids  and  similar  substances.  Professor  Smith 

Chem.  544.  Chemical  Thermodynamics  (3)  Development  of  thermodynamic 
theory  with  special  reference  to  common  physical  changes  and  chemical  reactions. 
Prerequisite:  Chem.  441  or  562.  Professor  Aston 

Chem.  545.  Chemical  Thermodynamics  and  Introductory  Statistical  Me- 
chanics (3)  Continuation  of  Chem.  544  including  the  calculation  of  thermody- 
namic properties  from  molecular  and  spectroscopic  data.  Prerequisite:  Chem.  544. 

Professor  Aston 

Chem.  546.  Quantum  Chemistry  (3)  Theory  of  energy  levels  in  atoms  and 
molecules  from  the  standpoint  of  wave  mechanics  with  special  emphasis  on  the 
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portion  of  the  subject  applying  to  common  chemical  systems.  Prerequisite:  Chem. 
441  or  562.  Given  alternate  years  only.  Professor  Aston 

Chem.  547.  Statistical  Mechanics  (3)  Properties  of  matter  at  equilibrium, 
developed  on  the  basis  of  energy  levels  of  molecules  and  statistical  mechanical 
theory.  Prerequisite:  Chem.  546.  Given  alternate  years  only.  Professor  Aston 

Chem.  548.  Catalysis  (3)  The  theory  of  catalysis  and  its  application  to  industry. 
Given  1951-52  and  in  alternate  years  thereafter.  Professor  Currier 

Chem.  550.  Research  in  Household  Chemistry  (1-15)  Charge  will  be  made 
for  supplies  consumed  and  breakage  of  equipment.  Professor  Mack 

Chem.  561.  Chemical  Principles  (3)  A  mathematical  treatment  of  the  classical 
principles  of  chemistry;  their  application  to  problems.  Required  of  all  graduate 
students.  Prerequisites:  Chem.  41,  Math.  11,  Phys.  285.  A  course  in  organic  chem- 
istry is  recommended.  Professor  Aston 

Chem.  562.  Chemical  Principles  (3)  Continuation  of  Chem.  561.  Required  of 
all  graduate  students.  Professor  Aston 

Chem.  563.  Chemical  Kinetics  (3)  The  theory  and  measurement  of  the  rates 
of  chemical  reactions;  the  mechanism  of  chemical  reactions. 

Professors  Ascah  and  Taft 

Chem.  564.  Chemical  Kinetics  (3)  Continuation  of  Chem.  563  but  including 
the  theory  and  measurement  of  photochemical  reactions.   Professors  Ascah  and  Taft 

Chem.  565.  Atomic  and  Molecular  Structure  (3)  The  structure  of  chemical 
species  and  the  correlation  of  experimentally  determined  properties  by  structural 
theory. 

Chem.  566.  Atomic  and  Molecular  Structure  (3)  Continuation  of  Chem. 
565. 

Chem.  567.  Advanced  Theoretical  Chemistry  (3)  Modern  and  current 
theories  of  the  properties  of  chemical  substances  and  their  applications  to  chemical 
problems;  the  construction  of  chemical  theory. 

Chem.  568.  Advanced  Theoretical  Chemistry  (3)  Continuation  of  Chem. 
567. 

Chem.  580.  Research  in  Petroleum  Refining  (1-15)  Charge  will  be  made  for 
supplies  consumed  and  breakage  of  equipment.  Professor  Fenske 

Chem.  599.  Research  in  Chemistry  (1-15)  Charge  will  be  made  for  supplies 
consumed  and  breakage  of  equipment. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Chem.  400.     Chemical  Literature  (1)  Miss  Jackson 

Chem.  411.     Fluorine  Chemistry  (3) 

55 


THE    PENNSYLVANIA    STATE    COLLEGE 


Chem.  412.     Fluorine  Chemistry  (3) 

Chem.  413.     Inorganic  Preparations  and  Laboratory  Methods  (2-5) 

Professor  Douglas 
Chem.  426.     Advanced  Qualitative  and  Quantitative  Analysis  (3-5)     Break- 
age ticket  $10.  Professor  Hayes 
Chem.  434.     Quantitative  Organic  Analysis  (3-5)     Breakage  ticket  $10  for  3 

credits,  $12  for  4  or  5  credits. 
Chem.  435.     Organic  Preparations  and  Laboratory  Methods  (3-5)     Breakage 
ticket  $10  for  3  credits,  $12  for  4  or  5  credits.  Professor  Oakwood 

Chem.  436.     Organic  Chemistry  of  Natural  Products  (3)       Professor  Aston 
Chem.  437.     Qualitative  Organic  Analysis  (3)     Breakage  ticket  $4. 

Professors  Olewine  and  Noll 
Chem.  440.     Advanced  Physical  Chemistry  (3) 

Professors  Hutchison  and  Seward 
Chem.  441.     Advanced  Physical  Chemistry  (3) 

Professors  Hutchison  and  Seward 
448.  Colloid  Chemistry  (3)  Breakage  ticket  $3.  Professor  Hutchison 
453a-h.     Recent  Advances  in  Textile  Chemistry  (1-8) 

470.  Chemical  Microscopy  (3)     Breakage  ticket  $2.      Professor  Willard 

471.  Advanced  Chemical  Microscopy  (3)     Breakage  ticket  $2. 

Professor  Willard 
Chem.  472.     Quantitative  Organic  Microanalysis  (3)     Breakage  ticket  $2. 

Professor  Fleming 
Chem.  473.     Textile  Microscopy  (3)     Breakage  ticket  $2. 
Chem.  474.     Quantitative  Organic  Microanalysis   (3) 


Chem. 
Chem. 
Chem. 
Chem. 


Chem.  475.     Introduction  to  Chemical  Spectroscopy  (3) 


Chem.  476.     Microscopic  Microtechnique  (3) 


Chem. 

477. 

Chem. 

489. 

tCHEM. 

490. 

tCHEM. 

491. 

tCHEM. 

492a. 

tCHEM. 

496. 

tCHEM. 

497. 

IChem. 

498. 

Paper  Microscopy  (3)     Breakage  ticket  $2 
Introduction  to  Chemical  Research  (3-5) 

Organic  Chemistry  (5)     Breakage  ticket  $4. 

Organic  Chemistry  (5)     Breakage  ticket  $12. 
Advanced  General  Chemistry  (3) 


Professor  Willard 

Breakage  ticket  $2. 

Professor  Fleming 

Breakage  ticket  $2. 

Professor  Schempf 

Breakage  ticket  $2. 

Professor  Willard 
Professor  Willard 


General  Physical  Chemistry  (3) 
General  Physical  Chemistry  (3) 
Physicochemical  Measurements  (1) 


tCHEM.  499.     Physicochemical  Measurements  (1) 


Professor  Olewine 
Professor  Olewine 
Breakage  ticket  $3. 

Professor  Currier 
Professor  Seward 
Professor  Seward 
Breakage  ticket  $6. 

Professor  Ascah 
Breakage  ticket  $6. 

Professor  Ascah 


t  Candidates  for  the  M.Ed.  degree. 
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CHILD  DEVELOPMENT  AND 
FAMILY  RELATIONSHIPS 

Professor  Winona  L.  Morgan,  M.A.,  Ph.D. 
Head  of  the  Department 

Ch.  Fam.  500.  Research  in  Child  Development  and  Family  Relationships 
(1-6  per  semester) 

Ch.  Fam.  501.     Thesis  (1-15) 

Ch.  Fam.  508.  Parental  Education  (3)  Discussion  and  use  of  methods,  experi- 
ences, and  programs  which  can  be  used  effectively  to  help  parents  in  dealing  with 
problems  of  parent-child  relationships.  Prerequisites:  Ch.  Fam.  429,  430. 

Professor  Morgan 

Ch.  Fam.  515,  515X.  The  Teaching  of  Child  Development  and  Family 
Relationships  (3)  Methods  of  selection  and  presentation  of  subject  matter  basic 
to  understanding  the  development  of  children,  and  the  attitudes,  emotions,  and  re- 
lationships within  the  family.  Not  open  to  students  having  credit  for  Ch.  Fam.  482. 
Prerequisite:  6  credits  in  child  development  and  family  relationships. 

Professor  Morgan 

Ch.  Fam.  536.  Children  in  Postwar  Families  and  Communities  (3)  Post- 
war family  and  community  situations  influencing  the  development  of  children;  the 
role  of  parents  and  teachers  in  helping  individual  children  make  satisfactory 
adjustments.  Prerequisites:  Ch.  Fam.  429,  430,  or  2  courses  in  psychology. 

Professor  Morgan 

Ch.  Fam.  540.  Seminar  in  Child  Development  (1-6)  Readings  and  reports  on 
recent  findings  in  child  development.  Prerequisites:  Ch.  Fam.  429,  430,  or  Psy. 
4 1 1 ,  or  42  5 .  Professor  Morgan 

Ch.  Fam.  545,  545X.  The  Family  in  Its  Community  (2-3)  Cultural  influ- 
ences on  family  relationships;  how  the  family  orients  its  members  to  community 
living  and  group  participation.  Prerequisites:  Soc.  1,  Ch.  Fam.  405;  Rur.  Soc.  452 
or  Psy.  419.  Professor  Smith 

Ch.  Fam.  546.  Seminar  in  Family  Relationships  (1-3)  Reading,  reports,  and 
discussion  of  recent  research  in  relationship  aspects  of  family  living;  particular 
attention  to  studies  of  roles,  crises,  and  adjustments  within  the  family  setting. 
Prerequisite:  Ch.  Fam.  405  or  6  hours  of  sociology  or  psychology.     Professor  Smith 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ch.  Fam.  405.     Marriage  and  Family  Relationships  (3)      Professor  McDowell 
Ch.  Fam.  429,  429X.     Child  Development  (3)  Professor  Avery 

Ch.  Fam.  430.     Observation  and  Experience  in  Nursery  School  (1-5) 
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Ch.  Fam.  440,  440X.     Study  of  Later  Childhood  (3)  Professor  Avery 

Ch.  Fam.  441.     Nursery  School  Organization  (3) 
Ch.  Fam.  481.     Educational  Methods  with  Preschool  Children  (3) 
Ch.  Fam.  482.     Educational  Procedures  in  Child  Development  and  Family 
Relations  (3)  Professor  Morgan 

Ch.  Fam.  49 5 S.     Family  Health  and  Human  Relations  (3-9) 


CIVIL  ENGINEERING 

Professor  Benjamin  A.  Whisler,  M.S.,  Sc.D. 
Head  of  the  Department 

C.E.  500.  Seminar  in  Civil  Engineering  (1-6)  Reports  on  researches  and  spe- 
cial topics.  Course  may  be  continued  in  subsequent  semesters. 

C.E.  521.  Transport  Planning  and  Design  (2-6)  Planning  and  design  of 
transportation  facilities;  basic  principles  and  engineering  techniques  applied  to  air- 
ways, highways,  pipe  lines,  railways,  waterways.  Prerequisite  or  concurrent:  C.E. 
51,421,  422,  or  481. 

C.E.  522.  Transport  Operation  and  Maintenance  (2-6)  Engineering  prob- 
lems in  the  operation,  maintenance,  and  administration  of  airways,  highways,  pipe 
lines,  railways,  waterways.  Prerequisite  or  concurrent:  C.E.  51,  421,  422,  or  481. 

C.E.  540.  Advanced  Structural  Analysis  (2-4)  Geometry  of  flexure;  deflec- 
tions; analysis  of  continuous  beams,  rigid  frames,  arches;  influence  lines.  Prere- 
requisite:  C.E.  40. 

C.E.  541.  Advanced  Structural  Analysis  (2-4)  Truss  deflection;  trusses  with 
redundant  members,  continuous  trusses,  framed  arches;  influence  lines;  secondary 
stresses;  wind  stresses;  space  framework;  suspension  bridges.  Prerequisite:  C.E.  40. 

C.E.  542.  Applied  Soil  Mechanics  (2-5)  Soil  classification  by  type  of  clay  min- 
erals and  profile  development;  aerial  photographic  interpretation  of  soils  and 
applications  to  site  selection  for  dams,  highways,  and  airports.  Prerequisites:  C.E. 
412,  444,  Geol.  71. 

C.E.  543.  Structural  Engineering  Projects  (3-10)  Investigation  or  design 
projects  in  concrete,  soil  mechanics,  photoelasticity,  analysis,  etc.  Prerequisite  or 
concurrent:  C.E.  441,  442. 

C.E.  544.  Advanced  Structural  Design  (2-4)  Plain  and  reinforced  concrete 
design  as  applied  to  buildings,  bridges,  retaining  walls,  domes,  tanks,  and  dams; 
prestressed  concrete.  Prerequisites:  C.E.  42,  442. 

C.E.  545.  Advanced  Structural  Design  (2-4)  Structural  steel  design  as  ap- 
plied to  riveted  and  welded  girders,  trusses,  rigid  frames,  wind  connections;  timber 
design.  Prerequisite:  C.E.  41. 
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C.E.  550.  Engineering  Construction  (2-4)  Construction  methods  applied  to 
foundations,  buildings,  bridges,  and  other  civil  engineering  construction  work. 
Prerequisites:  C.E.  41,  42. 

C.E.  551.  Hydrologic  Investigations  (2-8)  Application  of  hydrologic  prin- 
ciples and  techniques  to  a  specific  project.  Prerequisite:  C.E.  451. 

C.E.  560.  Hydraulic  Structures  (3)  Hydraulic  and  structural  considerations 
in  the  design  of  dams,  spillways,  gates,  canals  and  flumes,  siphons,  and  locks.  Pre- 
requisite: C.E.  462. 

C.E.  562.  Advanced  Fluid  Mechanics  (3)  Euler's  equations,  potential  theory, 
flow  nets,  conformal  mapping,  boundary  layers,  turbulence,  compressibility,  wave 
theory,  flow  of  viscous  fluids. 

C.E.  563.  Hydraulics  Research  (2-8)  Analytical  or  experimental  study  of  a 
problem  in  hydraulics.  Prerequisite:  C.E.  462. 

C.E.  566.  Fluid  Mechanics  of  Hydraulic  Machinery  (3)  Advanced  theory 
and  design  of  hydraulic  machinery.  Prerequisite:  C.E.  466. 

C.E.  568.  Theoretical  Hydrodynamics  (3)  Analysis  of  the  irrotational  motion 
of  fluids  in  two  and  three  dimensions,  vortex  motion,  wave  theory,  theory  of  viscous 
fluids.  Prerequisite:  C.E.  562. 

C.E.  569.  Research  in  Fluid  Dynamics  (1-8)  Analytical  or  experimental  study 
of  a  problem  in  fluid  dynamics.  Prerequisite:  C.E.  562. 

C.E.  570.  Rural  Sanitation  Design  (3)  Requirements  and  devices  essential  to 
rural  sanitary  problems:  water  supply,  excreta  disposal,  industrial  waste  treatment. 
Not  intended  for  civil  or  sanitary  engineering  students.  Prerequisites:  Chem.  4, 
Phys.  285. 

C.E.  571.  Water  Purification  and  Softening  (3)  Current  methods  of  soften- 
ing, disinfecting,  and  conditioning  water  for  municipal  and  industrial  use.  Pre- 
requisite: C.E.  70. 

C.E.  572.  Sewage  Treatment  (3)  Modern  methods  of  sewage  treatment.  Pre- 
requisite: C.E.  70. 

C.E.  573.  Advanced  Problems  in  Sanitary  Engineering  (3-10)  Continuation 
of  C.E.  474  on  a  graduate  level.  Prerequisite:  C.E.  474. 

C.E.  575.  Advanced  Industrial  Waste  Treatment  (3)  Techniques  of  indus- 
trial waste  treatment;  attendant  stream  pollution  and  stream  self-purification  factors. 
Prerequisite:  C.E.  472  or  572. 

C.E.  576.  Water  Treatment  Plant  Design  (1-6)  Design  of  works  for  treat- 
ment of  water  for  municipal  and  industrial  use.  Prerequisite:  C.E.  71. 

C.E.  577.  Sewage  Treatment  Plant  Design  (1-6)  Design  of  works  for  treat- 
ment of  sewage  or  industrial  wastes.  Prerequisite:  C.E.  71. 
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C.E.  578.     Industrial  Hygiene  (3)     Principles  of  control  of  industrial  toxics  and 
the  protection  of  the  worker  and  the  community. 

C.E.  579.     Public  Health  Administration  (3)     Operation  and  duties  of  health 
departments  at  the  various  levels. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

C.E.  401a,b,c,d.     Civil  Engineering  Projects  (2-12) 

C.E.  412.  Advanced  Photogrammetry  (3) 

C.E.  421.  Highways  and  Streets  (3) 

C.E.  422.  Railroads  (3) 

C.E.  423.  Highway  Safety  and  Traffic  Control  (3) 

C.E.  431.  Civil  Engineering  Construction  (3) 

C.E.  441.  Statically  Indeterminate  Structures  (3) 

C.E.  442,  442X.     Statically  Indeterminate  Structures  (3) 

C.E.  443.  Photoelasticity  and  Model  Analysis  (3) 

C.E.  444,  444X.     Soil  Mechanics  and  Foundations  (3) 

C.E.  446.  Advanced  Soil  Mechanics  (3) 

C.E.  451.  Advanced  Hydrology  (3) 

C.E.  462.  Advanced  Hydraulics  (3) 

C.E.  463.  Hydraulic  Laboratory  Investigations  (1-6) 

C.E.  465.  Applied  Hydraulics  (3) 

C.E.  466.  Hydraulic  Machinery  (3) 

C.E.  471.  Municipal  and  Rural  Sanitation  (3) 

C.E.  472.  Sewage  and  Industrial  Wastes  Treatment  (3) 

C.E.  473.  Water  and  Sewage  Analysis  (3) 

C.E.  474.  Sanitary  Engineering  Problems  (1-6) 

C.E.  475.  Water  Treatment  and  Conditioning  (3) 

C.E.  481.  Municipal  Planning  and  Zoning  (3) 


CLOTHING  AND  TEXTILES 

Professor  Ruth  E.  Graham,  M.S. 
Head  of  the  Department 

Cl.  Tex.  500.     Research  in  Clothing  or  Textiles  (1-6  per  semester) 

Cl.  Tex.  501.     Thesis  (1-15) 

Cl.  Tex.  502.     Tailoring  (3)     The  construction  of  tailored  garments  for  women 
and  children  from  new  or  renovated  materials.  Prerequisites:  Cl.  Tex.  102,  201. 

Professor  Westgate 

Cl.  Tex.  503.     Advanced  Fitting  and  Pattern  Study  (3)     Application  of  the 
principles  involved  in  altering  patterns  and  fitting  garments  to  give  students  freedom 
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in  designing  and  ability  to  deal  with  difficult  fitting  problems.  Prerequisite:  CI. 
Tex.  20 1 .  Professor  Westgate 

Cl.  Tex.  504.  Advanced  Dress  Design  (3)  Draping  of  garments  difficult  in 
type  and  distinctive  in  design;  survey  of  literature  in  dress  design.  Prerequisites: 
Art  56,  Cl.  Tex.  404. 

Cl.  Tex.  505,  505X.  Clothing  Instructional  Materials  (3)  Preparation  and 
evaluation  of  different  types  of  materials  for  instruction  in  textiles  and  clothing. 
Prerequisite:  Cl.  Tex.  201. 

Cl.  Tex.  506.  The  Fashion  World  (3)  The  development  of  fashion  through- 
out the  ages;  relationship  of  present-day  fashions  and  practices  to  previous  periods. 
Prerequisites:  Cl.  Tex.  102,  301.  Professor  Graham 

Cl.  Tex.  507.  Problems  in  Relation  to  Clothing  Consumption  (3)  Prob- 
lems connected  with  the  manufacture  and  consumption  of  clothing,  interrelation  of 
the  textile  and  clothing  trades  with  other  industries.  Prerequisite:  Cl.  Tex.  301. 

Professor  Graham 

Cl.  Tex.  508.  Special  Problems  in  Clothing  and  Textiles  (1-6)  Individual 
directed  study,  investigation,  and  practice  in  selected  phases  of  textiles  and  clothing. 
Prerequisites:  Cl.  Tex.  102,  201. 

Cl.  Tex.  509.  Seminar  in  Clothing  and  Textiles  (1-6)  Discussion  and 
reports  on  current  research  in  clothing  and  textiles. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Cl.  Tex.  401.     Clothing. Conservation  (2-3) 

Cl.  Tex.  403.     Fitting  and  Pattern  Adjustment  (3)  Professor  Westgate 

Cl.  Tex.  404.     Dress  Design  (3) 

Cl.  Tex.  405,  40 5X.     Fashion  Merchandising  (3) 

Cl.  Tex.  406.     Fashion  Promotion  of  Textiles  and  Clothing  (3) 

Cl.  Tex.  407.     The  Textile  and  Clothing  Industry  (3) 

Cl.  Tex.  408.     Textiles  (3) 

Cl.  Tex.  409,  409X.     Costume  Selection  (3) 


COMMERCE 

Professor  William  N.  Leonard,  A.M.,  Ph.D. 
Head  of  the  Department  of  Economics  and  Commerce 

Com.  500.  Case  Studies  in  Business  Administration  (3)  Case  studies  of 
business  and  management  policy  with  respect  to  procurement,  production,  selling, 
finance,  accounting,  relations  with  government,  labor,  and  the  public. 

Professor  Waters 
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Com.  501.  Commerce  Seminar  (3-6)  Reports  on  research  in  selected  fields  of 
commercial  activities. 

Com.  505.  Problems  of  Corporation  Finance  (3)  The  more  important  cur- 
rent problems  of  corporate  financial  policy,  particularly  problems  of  promotion, 
capitalization,  security  issue,  valuation,  administration  of  income,  expansion,  reor- 
ganization, and  government  control  of  policy.  Prerequisites:  Com.  5,  41. 

Professor  Leffler 

Com.  515.  Transportation  Rates  and  Business  (3)  Rate  making  and  rate 
changes  and  their  effects  on  business  location  and  development.  Prerequisite: 
Com.   15.  Professor  Waters 

Com.  517.  International  Business  Practices  (3)  Practices  of  exporters  and 
importers  dealing  in  commodities  traded  in  world  markets  under  competition, 
monopoly,  or  governmental  control.  Prerequisite:  Com.  17.  Professor  Hench 

Com.  523.     Seminar  in  Marketing  (3)     Research  in  modern  marketing  trends. 

Professor  Hilgert 

Com.  524.  Marketing  Policies  (3)  Major  problems  of  sales  planning,  organiza- 
tion, control,  and  supervision;  current  trends  in  merchandising  policies  of  manu- 
facturers; selection  and  training  of  salesmen,  preparation  of  selling  methods,  sales 
budgets  and  sales  quotas.  Prerequisite:  Com.  424.  Professor  Hilgert 

Com.  525.  Case  Studies  in  Insurance  (3)  An  analysis  of  management's  insur- 
ance problems,  such  as  the  feasibility  of  self-insurance;  proper  allocation  of  insur- 
ance premiums  and  coverage  in  selected  industries,  etc.  Prerequisites:  Com.  25,  33. 

Professor  Wherry 

Com.  526.  Problems  of  Advertising  (3)  Advertising  budgeting,  selection  of 
media,  appraisal  of  effectiveness,  co-ordination  of  advertising  and  selling  efforts. 
Prerequisite:  Com.  23.  Professor  Hilgert 

Com.  536.  Problems  in  Sales  Management  (3)  Principles  of  sales  planning 
and  administration;  co-ordination  of  selling  with  advertising,  promotion,  produc- 
tion, and  accounting;  use  of  market  research  selling  costs  and  budgets.  Prerequisite : 
Econ.  1.  Professor  Hilgert 

Com.  540.  Accounting  Seminar  (3)  Selected  phases  of  accounting  theory.  Pre- 
requisite: Com.  43.  Professor  Rowland 

Com.  548.  Accounting  Systems  (3)  Principles  of  system  design  including  prac- 
tical application  to  special  businesses,  such  as  financial  institutions,  department 
stores,  public  utilities,  etc.  Prerequisite:  Com.  442.  Professor  Rowland 

Com.  550.  Real  Estate  Problems  (3)  Analysis  of  current  real  estate  problems 
and  practices  for  the  broker,  the  business  man,  and  the  property  owner;  appraisal 
methods;  property  management;  housing,  and  the  legal,  financial,  economic,  and 
social  aspects  of  the  real  estate  field.  Prerequisite:  Com.  50. 
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Com.  560.  Case  Studies  in  American  Industries  (3)  The  economic  relation- 
ship of  such  factors  as  climate,  resources,  population,  transportation  and  markets, 
and  the  location  of  enterprise.  Prerequisite:  Com.  60.  Professor  Mares 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Com.  401.  Purchasing  (3) 

Com.  402.  Controllership  (3) 

Com.  405.  Analysis  of  Financial  Statements  (3) 

Com.  407.  Investment  Banking  (3) 

Com.  410.  Bank  Management  (3) 

Com.  415.  Regulation  of  Transport  Carriers  (3) 

Com.  417.  Foreign  Markets  (3) 

Com.  423.  Advertising  Procedure  (3) 

Com.  424.  Marketing  Research  (3) 

Com.  425.  Insurance  Agency  Management  (3) 

Com.  426.  Store  Management  and  Operation  (3) 

Com.  427.  Retail  Buying  and  Merchandising  (3) 

Com.  428.  Retail  Advertising  and  Sales  Promotion  (3) 

Com.  429.  Buying  and  Merchandising  Proelems  (3) 

Com.  430.  Advanced  Business  Law  (3) 

Com.  431.  C.  P.  A.  Law  Review  (3) 

Com.  436.  Fundamentals  of  Sales  Management  (3) 

Com.  442.  Advanced  Accounting  (3) 

Com.  443.  Advanced  Auditing  (3) 

Com.  444.  Budgetary  Control  (3) 

Com.  445.  Advanced  Cost  Accounting  (3) 

Com.  447.  Advanced  Federal  Tax  Accounting  (3) 

Com.  448.  C.  P.  A.  Review  Course  (3) 

Com.  460.  Manufacturing  Industries  (3) 

Com.  470.  Public  Relations  in  Business  (3) 

Com.  475.  Business  Management  (3) 


Professor  Bahione 

Professor  Nelson 

Professor  Cook 

Professor  Bradley 

Professor  McKinley 

Professor  Waters 

Professor  Wench 

Professor  Decker 

Professor  Hilgert 

Professor  Wherry 

Professor  Einstein 

Professor  Einstein 

Professor  Einstein 

Professor  Einstein 

Professor  Tanner 

Professor  Tanner 

Professor  Hilgert 

Professor  Lordeman 

Professor  Rowland 

Professor  Nelson 

Professor  Nelson 

Professor  Lordeman 

Professor  Rowland 

Professor  Mares 

Professor  Wherry 

Professor  Stonier 


COMMERCIAL  CONSUMER  SERVICES 

Professor  Mary  Brown  Allgood,  M.S. 
Chairman  of  the  Division 


The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

C.  Con.  S.  403.     Lecture-Demonstration  Techniques  (3)      Professor  Allgood 
C.  Con.  S.  450.     Problems  in  Household  Equipment  (1-6)      Prof essor  Allgood 
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DAIRY  HUSBANDRY 

Professor  Donald  V.  Josephson,  M.S.,  Ph.D. 
Head  of  the  Department 

D.H.  501.  Butter  and  Cheese  (1-6)  The  manufacture  and  handling  of  butter 
and  cheese.  Prerequisites:  D.  H.  10,  23,  Bact.  8,  Agr.  Biochem.  403. 

Professor  Dahle 

D.H.  502.  Condensed  Milk  and  Milk  Powder  (1-6)  The  condensing  and  dry- 
ing of  milk.  Prerequisites:  D.H.  10,  26,  Bact.  8,  Agr.  Biochem.  403.  Professor  Doan 

D.H.  503.  Public  Milk  Problems  (1-6)  The  handling  of  milk  in  modern 
plants.  Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem.  403.  Professor  Doan 

D.H.  504.  Ice  Cream  Manufacture  (1-6)  The  manufacture  of  ice  cream,  ices, 
and  other  frozen  milk  products.  Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem.  403. 

Professor  Dahle 

D.H.  505.  Dairy  Plant  Economics  (1-6)  The  economic  factors  involved  in 
creamery  operation  and  management.  Prerequisites:  D.H.  7,  11.      Professor  Dahle 

D.H.  506.  Dairy  Cattle  Breeding  (1-6)  The  improvement  of  dairy  cattle,  in- 
cluding methods  of  sire  evaluation,  systems  of  breeding,  and  the  development  of 
breeding  programs.  Prerequisite:  D.H.  30.  Professor  Almquist 

D.H.  507.  Dairy  Cattle  Management  (1-6)  The  management  of  dairy  cattle. 
Prerequisite:  D.H.  27.  Professor  Williams  and  Staff 

D.H.  508.  Dairy  Seminar  (1-6)  The  preparation  and  presentation  of  a  paper  on 
an  assigned  subject.  Professor  Josephson  and  Staff 

D.H.  509.  Testing  Dairy  Products  (1-6)  The  constituents  of  dairy  products. 
Prerequisites:  D.H.  11,  Bact.  8,  Agr.  Biochem.  403.  Professor  Doan 

D.H.  510.  Dairy  Cattle  Feeding  (1-6)  The  application  of  fundamental  re- 
search in  animal  nutrition  to  the  feeding  of  dairy  cattle.  Prerequisites:  D.H.  1,  29. 

Professor  Williams 

D.H.  511.  Dairy  Cattle  Nutrition  (1-6)  The  nutritional  requirements  of 
dairy  cattle.  Prerequisites:  An.  Nutr.  401,  402.  Professor  Knodt  and  Staff 

D.H.  512.  Advanced  Studies  in  Milk  Secretion  (1-6)  The  physiology  of  milk 
secretion.  Prerequisite:  D.H.  427.  Professor  Knodt 

D.H.  513.  Dairy  Cattle  Selection  (1-6)  Breed  history,  pedigrees,  selection 
and  judging  of  dairy  cattle.  Prerequisites:  D.H.  1,  30.      Professor  Knodt  and  Staff 

D.H.  515.  Advanced  Physiology  of  Reproduction  in  Farm  Animals  (1-6) 
The  reproduction  of  farm  animals.  Professor  Almquist 

D.H.  516.  Artificial  Breeding  of  Farm  Animals  (1-6)  Prerequisite:  D.H. 
431.  Prof essor  Almquist 
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D.H.  517.     Dairy  Husbandry  Literature  (1-6)     The  review  and  reporting  of 
dairy  literature.  Professor  Josephson  and  Staff 

D.H.  518.     Thesis  (1-15)  Professor  J osephson  and  Staff 

D.H.  519.     Research  in  Dairy  Production  (1-15  per  semester) 

Professor  Josephson  and  Staff 

D.H.  520.     Research  in  Dairy  Manufacturing  (1-15  per  semester) 

Professor  Josephson  and  Staff 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

D.H.  418.     Dairy  Survey  (1)  Professor  ] osephson 

D.H.  421.     Dairy  Manufacturing  Problems  (1-6) 

Professors  Dahle,  Doan,  and  Staff 
D.H.  427.     Milk  Secretion  (3)  Professor  Knodt 

D.H.  428.     Dairy  Production  Problems  (1-3)  Mr.  Dawdy  and  Staff 

D.H.  429.     Testing  Dairy  Products  (1-6)  Mr.  Davey 

D.H.  430.     Technical  Control  of  Dairy  Products  (4)  Mr.  Watrous 

D.H.  431.     Physiology  of  Reproduction  in  Farm  Animals  (3) 

Professor  Almquist 


DRAMATICS 

Consult  Professor  Arthur  C.  Cloetingh,  M.A. 

Dram.  501.  Problems  of  Directing  (3-6)  Seminar  in  problems  of  production 
with  particular  stress  on  direction.  Students  will  direct  plays  under  staff  supervision. 

Dram.  502.  Seminar  in  the  Technical  Problems  of  Dramatic  Production 
(3)     Prerequisite:  Dram.  11. 

Dram.  503.  Art  of  Dramatic  Lighting  (3)  Seminar  in  stage  lighting;  ad- 
vanced study  in  the  theory  of  lighting  as  used  for  dramatic  effectiveness.  Practical 
work  required  of  each  student.  Prerequisite:  Dram.  12. 

Dram.  504.  Seminar  in  Styles  of  Acting  (3-6)  Practical  work  required  of  each 
student. 

Dram.  506.  Evaluation  and  Appreciation  of  Modern  Dramatic  Entertain- 
ment (3)     Prerequisites:  Dram.  1,  61. 

Dram.  507.     Seminar  in  Fundamental  Theories  of  Theater  and  Drama  (3-6) 

Dram.  521.     Playwriting  (3-6)     Prerequisites:  Dram.  21,  421. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Dram.  403.     Advanced  Make-Up  (1) 
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Dram.  411.     Technical  Production  (3) 

Dram.  412.     Dramatic  Design  (3) 

Dram.  413.     Advanced  Stage  Lighting  (3) 

Dram.  421.     Advanced  Playwriting  (3) 

Dram.  431.     History  of  the  Theater  (3) 

Dram.  442S.     Educational  Dramatics  (3) 

Dram.  443S.     Educational  Dramatics  (Advanced  Marionettes)  (3) 

Dram.  451.     Directing  (3) 

Dram.  470.     Dramatics  in  the  Schools  (3) 

Dram.  480.     Radio  Drama  (3) 

Dram.  481.     Advanced  Radio  Drama  (3) 


ECONOMICS 

Professor  William  N.  Leonard,  A.M.,  Ph.D. 
Head  of  the  Department  of  Economics  and  Commerce 

Econ.  500.     Economics  Seminar  (3-6) 

Econ.  501.     Research  Methods  in  Economics  (3-6)  Professor  Leonard 

Econ.  502.     Valuation  of  Public  Utilities  (3)  Professor  Cook 

Econ.  505.     Transportation  Seminar  (3)     Prerequisite:  Com.  15. 

Professor  Waters 
Econ.  507.     International  Economic  Relations  (3)  Professor  Hench 

Econ.  508.     Seminar  in  Money  and  Banking  (3-6)     Prerequisite:  Econ.  51. 

Professor  McKinley 

Econ.  509.     Taxation  Problems  (3)  Professor  Stout 

Econ.  510.     Demand  Analysis  (3)  Professor  Mendelson 

Econ.  511.  Economic  Bases  for  Control  of  Industrial  Disputes  (3)  Pre- 
requisites: Econ.  1  or  14;  15.  Prof essor  Myers 

Econ.  515.     Labor  Seminar  (3)  Prof  essor  Reede 

Econ.  520.  Advanced  Economic  Statistics  (3)  Prerequisites:  6  credits  in 
economics  and  3  in  statistics.  Professor  Saylor 

Econ.  522.  Advanced  Economic  Theory  (3)  The  theory  of  price  and  the  allo- 
cation of  scarce  resources  in  the  production  of  goods  and  services  demanded.  Pre- 
requisites: Econ.  2,  405. 

Econ.  523.  Advanced  Economic  Theory  (3)  The  theory  of  income  determina- 
tion (national  income)  as  a  method  of  explaining  variations  in  "output  as  a  whole." 
Prerequisite:  Econ.  522. 
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Econ.  542.     Seminar  in  Public  Policy  and  Economic  Structure  (3-6) 

Professor  Leonard 

the  following  may  be  taken  for  graduate  credit  under 


In  addition  to  these  courses, 
the  restrictions  in  force: 

Econ.  400.     History  of  Economic  Thought  (3) 
European  Economic  Thought  (3) 
Intermediate  Economic  Theory  (3) 
American  Economic  Thought  (3) 
Theory  of  International  Trade  (3) 
Economics  of  Consumption  (3) 
Economics  of  Labor  Relations  (3) 
Economics  of  Collective  Bargaining  (3) 
Social  Insurance  (3) 
Management  of  Labor  Relations  (3) 
International  Commercial  Policies  (3) 
Economics  of  Wages  and  Employment  (3) 
Case  Studies  in  Labor-Management  Relations  (3) 

Professor  Reede 
Central  and  International  Banks  (3)  Professor  McKinley 

Pennsylvania  Local  Finance  (3) 
Pennsylvania  State  Finance  (3) 
The  Money  Market  (3) 
Fiscal  Policy  (3) 
Monetary  Theory  and  Policy  (3) 
National  Planning  (3) 

Housing  and  Community  Development  (3) 
International  Monetary  Economics  (3) 
Problems  of  Federal  Finance  (3) 
Economic  Institutions  of  Capitalism  (3) 
The  Business  Cycle  (3) 
Location  of  Economic  Enterprise  (3) 
Mathematical  Economics  (3) 
Measurement  of  the  Economy  (3) 
Advanced  Business  Statistics  (3) 
Demographic  Statistics  (3) 
Foreign  Study  in  Economics  (2-6) 


Econ. 

401. 

Econ. 

405. 

Econ. 

407. 

Econ. 

409. 

Econ. 

410. 

Econ. 

411. 

Econ. 

412. 

Econ. 

415. 

Econ. 

416. 

Econ. 

417. 

Econ. 

418. 

Econ. 

419. 

Econ. 

421. 

Econ. 

423. 

Econ. 

424. 

Econ. 

425. 

Econ. 

426. 

Econ. 

427. 

Econ. 

430. 

Econ. 

431. 

Econ. 

433. 

Econ. 

435. 

Econ. 

440. 

Econ. 

450. 

Econ. 

460. 

Econ. 

480. 

Econ. 

490. 

Econ. 

491. 

Econ. 

492. 

Econ. 

499X 

Professor  Senn 

Professor  Senn 

Professor  Leonard 

Mr.  Levinson 

Professor  Reedy 

Professor  Keyes 

Professor  Myers 

Professor  Luchek 

Professor  Reede 

Professor  Reedy 
Professor  Sharpe 


Professor  Stout 
Professor  Stout 
Professor  McKinley 
Professor  Levin 
Professor  Senn 
Professor  Keyes 
Professor  Keyes 
Professor  Reedy 
Professor  Stout 

Professor  Leonard 
Professor  Mares 
Professor  Mendelson 
Professor  Saylor 
Professor  Saylor 
Professor  Saylor 


EDUCATION 

Professor  Charles  M.  Long,  M.A. 
Head  of  the  Department 


D.Ed. 


Ed.  501.  Introduction  to  the  Advanced  Study  of  Education  (1-3)  Methods 
of  educational  research;  criticism  of  studies  and  theses  in  education;  initiating  re- 
search projects;  summarizing  the  results  of  research.  Prerequisite:  Ed.  470  or  Psy. 
415.  Professor  Davison 
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Ed.  502.  Supervised  Experience  in  Student  Counseling  (3)  Practice  in  the 
application  of  guidance  principles  and  methods  to  cases  counseled  under  super- 
vision; case  conferences;  seminar  in  guidance  techniques.  Prerequisite:  Ed.  453. 

Professor  Wellington 

Ed.  503.  Supervision  of  Guidance  Workers  (3)  Practical  experience  in  super- 
vising and  evaluating  the  work  of  counselors.  Prerequisite:  Ed.  502. 

Professor  Wellington 

Ed.  504.  Organization  and  Administration  of  Guidance  Programs  (3) 
Principles,  organization,  personnel,  functions,  integration  with  school  program, 
evaluation.  Professor  Wellington 

Ed.  505.  Occupational  and  Educational  Information  (3)  Occupational  in- 
formation for  guidance  purposes,  educational  information  related  to  vocational 
choice  and  preparation.  Prerequisite:  Ed.  453.  ■  Professor  Wellington 

Ed.  506.  Developing  Analyses  of  the  Individual  for  Vocational  Counsel- 
ing (3)  Collection  and  use  of  data  basic  to  the  counselor's  understanding  of  in- 
dividuals; the  counseling  interview  and  techniques  other  than  testing. 

Professor  Wellington 

Ed.  515.  Comparative  European  Education  (3)  Educational  policies  and 
practices  in  school  systems  in  western  and  central  European  nations.  Prerequisite: 
Psy.  14.  Professor  Champlin 

Ed.  516.  Social  Foundations  of  the  Curriculum  (2-4)  Analysis  of  societal 
needs  as  a  basis  for  educational  programs;  contributions  of  public  education  to  social 
advancement.  Prerequisites:  Ed.  25,  Psy.  14.  Professor  McNerney 

Ed.  517.  Evolution  of  Educational  Thought  (2-3)  Rise  of  formal  educational 
philosophy  from  Plato  to  John  Dewey;  preliminary  reference  to  Chinese,  Hindu, 
Chaldean,  Persian,  Hebrew,  and  Egyptian  theories.  Professor  Champlin 

Ed.  522.  Production  of  Educational  Moving  Pictures  (1-3)  Nonlaboratory 
course  on  production  techniques  from  the  sponsor's  viewpoint;  script  writing;  pho- 
tography, editing,  sound  recording.  Prerequisites:  Ed.  424,  487  (Unit  B).  Con- 
ference 1  hour,  alternate  weeks  by  appointment.  Professor  VanderMeer 

Ed.  523.  Laboratory  in  Organizational  Aspects  of  Materials  of  Instruc- 
tion (1-3)  Organizing,  storing,  circulating,  and  maintaining  instructional  mate- 
rials in  an  instructional  materials  library.  Prerequisites:  Ed.  424,  585.  Conference  1 
hour,  alternate  weeks  by  appointment.  Professor  VanderMeer 

Ed.  524.  Seminar  in  Curriculum  Materials  and  Their  Utilization  (3) 
Advanced  detailed  analysis  of  mass  communication  media;  relationships  among 
these  and  educational  objectives,  individual  differences  in  learners,  and  ideas  to  be 
communicated.  Prerequisites:  Ed.  424,  585,  6  hours  of  educational  psychology. 

Professor  VanderMeer 
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Ed.  525.  Modern  Tendencies  in  Educational  Method  (2-3)  Study  of  science 
supporting  dynamic  instruction;  principles  of  teaching  as  guides;  analysis  of  modern 
procedures;  understanding  of  learning;  substance  versus  plans.  Prerequisite:  12 
semester  hours  of  undergraduate  work  in  education.  Professor  Butler 

Ed.  527.  Problems  in  the  Education  of  the  Mentally  Retarded  (1-4) 
Study  of  existing  curricula,  instructional  practices,  educational  programs;  experi- 
mentation in  curriculum  building  and  materials  construction.  Prerequisites:  Ed. 
426  or  583,  Unit  P,  and  Ed.  427  and  teaching  experience.  Professor  Neuber 

Ed.  529.  Problems  in  the  Education  of  the  Mentally  Gifted  (1-4)  Analy- 
sis of  educational  needs  of  mentally  gifted;  curriculum  construction  and  curricular 
materials.  Prerequisites:  teaching  experience  and  Ed.  426  or  583,  Unit  P,  and  429. 

Professor  Neuber 

Ed.  532.  Supervision  of  Student  Teachers  (3)  A  course  in  supervision  for 
master  teachers,  department  heads,  and  college  teachers  with  supervisory  responsi- 
bilities in  teacher  education.  Prerequisite:  experience  in  teaching  and  18  credits  in 
education,  including  at  least  5  in  methods.  Professor  Moyer 

Ed.  534a.  Reading  Clinic  Practice:  Analysis  of  Reading  Disabilities  (1-9) 
A  laboratory  course  consisting  of  analysis  of  extreme  reading  disabilities  and  recom- 
mended remedial  procedures;  experience  in  preparation  of  case  reports.  Prerequisite: 
Ed.  432gorPsy.  550. 

Ed.  534b.  Reading  Clinic  Practice:  Remedial  Procedures  (1-9)  Practicum 
in  special  classes  for  reading  disabilities;  corrective  and  remedial  procedures;  specific 
procedures  for  correction  of  various  types  of  reading  disabilities.  Prerequisite:  Ed. 
432g  or  534a. 

Ed.  535.  Seminar  on  Reading  Instruction  (2-12)  Designed  to  appraise  sig- 
nificant researches  and  to  outline  procedures  and  materials  for  research;  reading 
readiness,  word  perception,  basic  reading  skills,  vocabulary  development.  Prerequi- 
site: Ed.  432b  or  432c.  Professor  G.  E.  Murphy 

Ed.  536.  Reading  Clinic  Research  (1-15)  Prerequisites:  Ed.  432b;  or  Ed.  432c, 
432g.  Professor  G.  E.  Murphy 

Ed.  540.  Problems  of  Elementary  Education  (2-3)  A  problems  seminar  for 
experienced  educators.  Prerequisite:  12  credits  in  education  and  psychology,  includ- 
ing 6  in  elementary  education.  Professor  Long 

Ed.  541.  Seminar  in  Contemporary  Issues  in  Elementary  Education  (1-3) 
Conferences  and  discussions  designed  to  meet  the  needs  of  experienced  teachers  and 
principals  in  the  field  of  elementary  education.  Prerequisite :  6  credits  in  elementary 
education  and  teaching  experience. 

Ed.  546.     Elementary  School  Principal  as  Supervisor  (2-3) 

Ed.  548.  Organization  of  the  Elementary  School  Curriculum  (2-3)  Prin- 
ciples underlying  curriculum  construction.  Primarily  for  elementary  education 
majors.  Prerequisite:  Ed.  31  or  teaching  experience. 
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Ed.  550.  Problems  in  Modern  Secondary  Education  (1-4)  Historical,  psy- 
chological, social,  and  economic  factors  influencing  secondary  education;  required 
as  basic  course  of  all  graduate  students  in  secondary  education.  Prerequisite:  Ed. 
450  or  secondary  school  teaching.  Professor  Butler 

Ed.  551.     Seminar  in  Contemporary  Issues  in  Secondary  Education  (2-9) 

Professor  Moyer 

Unit  A.  The  Secondary  School  Curriculum  (2-3)  Principles  and  philosophy  of 
curriculum  construction.  Each  student  works  out  an  individual  problem  in  the 
secondary  school  curriculum.  Prerequisites:  12  credits  in  education  and  psychology, 
and  teaching  experience. 

Unit  B.  Laboratory  Studies  in  Application  of  Educational  Method  (2-3)  Analy- 
sis and  application  of  outstanding  studies  in  secondary  education;  integration  of 
results  of  educational  research  with  public  school  procedures.  Prerequisites:  12 
credits  in  education  and  psychology,  and  teaching  experience. 

Unit  C.  Organization  and  Administration  of  Secondary  Education  (2-3)  Prob- 
lems in  the  reorganization  of  secondary  education,  with  particular  reference  to 
philosophy,  organization,  and  teaching  problems  of  the  junior  high  school.  Pre- 
requisites:  12  credits  in  education  and  psychology,  and  teaching  experience. 

Ed.  556.  The  Secondary  School  Principal  as  Supervisor  (2-3)  Improvement 
of  instruction;  improvement  of  teachers  in  service;  evaluation  of  teaching  proced- 
ures; methods  of  supervision;  selection  and  use  of  textbooks.  Prerequisite:  three 
years'  teaching  experience.  Professor  Wyland 

Ed.  561.  The  Community  College  and  Post-Secondary  School  Education 
(2-3)  The  philosophy,  organization,  and  character  of  school  programs  needed  to 
meet  the  educational  needs  of  individuals  who  desire  to  continue  their  education  on 
the  post-secondary  school  level.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  educational 
experience.  Professors  Patrick  and  Ehmann 

Ed.  562.  The  Instructional  Program  in  Community  Colleges  and  Post- 
Secondary  Education  (2-3)  Course  offerings,  curricula,  instructional  materials 
and  procedures,  guidance,  extracurricular  activities,  student  personnel,  evaluation  of 
results,  and  faculty  qualifications.  Prerequisites:  Ed.  480,  550;  Psy.  414  or  educa- 
tional experience.  Professors  Patrick  and  Ehmann 

Ed.  563.  The  Professional  Education  of  Teachers  (3)  Development  and 
present  status  of  teacher  education;  objectives  and  standards;  selection  and  guidance 
of  students;  personnel  problems  in  relation  to  staff.  Prerequisite:  6  credits  in  ad- 
vanced courses  in  education  and  a  course  in  educational  psychology. 

Ed.  564.  Recent  Trends  in  Higher  Education  (2-3)  Factors  affecting  current 
college  enrollment,  organization,  administration,  support,  and  curricula,  with  spe- 
cial emphasis  on  general  education,  its  development,  aims,  and  forms. 

Professor  Ehmann 
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Ed.  565.  The  Principles  of  College  Teaching  (2-3)  Principles  involved  in 
teaching  at  the  college  level;  effective  use  of  teaching  aids;  criteria  used  in  evalua- 
tion. 

Ed.  566.  Student  Personnel  Programs  at  the  College  Level  (2-3)  Student 
personnel  services  in  higher  education;  organization  of  student  advisory  programs; 
use  of  personnel  data;  co-curricular  activities;  student  welfare. 

Ed.  567.  Growth  and  Organization  of  Higher  Education  (2-3)  Growth  of 
higher  education;  influence  of  church,  state,  federal  government;  educational,  social, 
and  economic  factors  that  have  affected  curricula  and  organization  of  institutions. 

Professor  Ehmann 

Ed.  568.  Curricula  in  Higher  Education  (2-3)  Various  types  of  curricula 
and  philosophies  underlying  them;  ways  in  which  curricula  are  developed;  elective 
versus  required  courses;  evaluation  of  achievement.  Professor  Ehmann 

Ed.  569.  Seminar  in  Collegiate  Education  (1-6)  Special  topics  in  higher 
education.  Prerequisite:  Ed.  567.  Professor  Weaver 

Ed.  574.  Advanced  Educational  Statistics  (2-4)  Appropriate  measures  and 
devices  for  experimental  research  in  education  including  correlation  measures, 
curve  fitting,  and  the  analysis  of  variance.  Prerequisite:  12  credits  of  graduate  work 
in  education  including  Ed.  470  or  Psy.  415.  Professor  Davison 

Ed.  575.  Administration  and  Supervision  in  Business  Education  (3)  Work 
of  administrators,  supervisors,  and  others  responsible  for  improvement  of  instruction 
in  business  education;  use  of  vocational  testing;  job  analysis.  Prerequisite:  6  credits 
in  secondary  education.  Professor  Gemmell 

Ed.  576.  Introduction  to  Research  in  Business  Education  (3)  Methods  of 
research  in  business  education;  opportunity  to  compile  annotated  bibliographies  on 
current  problems;  analysis  and  evaluation  of  significant  research.  Professor  Gemmell 

Ed.  577.  Evaluation  of  Research  and  Empirical  Literature  in  Business 
Education  (3)  Application  of  evaluation  methods  to  current  literature  in  business 
education;  special  attention  to  research  studies.  Prerequisite:  Ed.  576. 

Professor  Gemmell 

Ed.  578.  Seminar  in  Business  Education  (3)  Intended  for  graduate  students 
preparing  theses  or  final  documents,  or  for  those  working  on  special  studies  in  busi- 
ness education.  Prerequisite:  Ed.  577.  Professor  Gemmell 

Ed.  580.  Seminar  in  School  Administration  (1-6)  Efficiency  in  supervision, 
methods  of  diagnosis  and  evaluation  of  teaching  and  learning  procedure,  improving 
instruction,  maintaining  teacher  morale,  stimulating  co-operative  work.  Prerequisite : 
Ed.  480,  6  credits  of  Ed.  583.  Professor  Aurand 

Ed.  582.  Educational  Survey  Techniques  (2-3)  Methods  for  the  appraisal  of 
an  educational  program;  planning  for  expansion,  consolidation,  or  reduction  of  edu- 
cational offerings.  Prerequisites:  Ed.  480,  6  credits  of  Ed.  583.     Professor  Davison 
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Ed.  583.  Problems  in  Administration  and  Supervision  (2-21)  Prerequisite: 
Ed.  480  or  teaching  or  administrative  or  supervisory  experience. 

Professor  Aurand  and  Staff 

The  Educational  Plant  (2) 

Public  Relations  for  School  Administrators  (2-3) 
Public  School  Finance  (2-3) 

Administration  of  Adult  Education  in  the  Public  Schools  (3) 
Legal  Aspects  of  School  Administration  (3) 
The  Administration  of  Public  School  Education  for  Atypical  Children 

(2) 
Dynamic  Factors  in  School  Administration  (2) 
Public  School  Business  Administration  (2-3) 

Ed.  585.  Curriculum  Construction  (2-3)  Functions  of  administrators,  super- 
visors, teachers,  pupils,  laymen  in  curriculum  building  to  meet  pupil  and  com- 
munity needs. 

Ed.  586.  Principles  of  School  Supervision  (2-3)  Organization  of  supervision; 
planning  the  supervisory  program;  developing  standards  of  teaching  and  learning; 
improvement  of  learning  through  tests  and  teacher  rating.  Prerequisites:  18  credits 
in  education  and  3  years'  teaching  experience. 

Ed.  587.  The  Secondary  School  Principal  as  Administrator  (2-4)  Problems 
of  schedule  making,  teachers'  meetings,  curriculum  making  and  revision,  organiza- 
tion of  extracurricular  and  guidance  programs.  Prerequisite:  teaching  experience. 

Professor  Wyland 

Ed.  589.  The  Elementary  School  Principal  as  Administrator  (2-3)  The 
duties  of  the  elementary  school  principal  in  organizing  and  administering  his  school. 
Prerequisite:  Ed.  442. 

Ed.  590.  The  Philosophy  of  Education  (2-4)  Fundamental  principles;  sci- 
entific sanctions  of  progressive  instructional  practices  and  professional  experiences 
as  bases  for  formulation  of  the  educational  creed.  Prerequisite:  18  credits  in  edu- 
cation. Professor  Champlin 

Ed.  591.  Education  in  Russia,  Asia,  and  the  Middle  East  (2-3)  Current 
educational  activities  in  Soviet  Russia  and  other  eastern  European  countries;  the 
Middle  East,  North  Africa,  and  the  Far  East. 

Ed.  592.  Education  in  the  Latin-American  Countries  (2-3)  Recent  educa- 
tional progress  in  Central  and  South  America,  with  special  reference  to  Mexico, 
Cuba,  Puerto  Rico,  Brazil,  Chile,  and  Argentina. 

Ed.  594.  Seminar  in  Education  (1-6)  Conferences  and  discussions  designed 
to  meet  the  need  for  special  study  of  particular  fields  in  education.  Prerequisite: 
12  credits  of  graduate  work  in  education.  Professors  Long  and  Davison 

Ed.  595.  Educational  Research  (1-15)  An  inductive  research  from  primary 
sources  expected  to  maintain  standards  sufficiently  high  to  warrant  publication  of 
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the  findings.  Prerequisite:  at  least  6  hours  of  graduate  study  in  education,  includ- 
ing some  work  in  statistics. 

Ed.  597S.  Workshop  in  Current  Educational  Problems  (1-6)  For  adminis- 
trators, supervisors,  experienced  elementary  and  secondary  teachers,  guidance  work- 
ers; administrative,  supervisory,  and  instructional  problems  involved  in  an  emerging 
educational  program.  Prerequisite:   12  credits  of  graduate  work  in  education. 

Professor  Wyland 

Ed.  599.     Thesis  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ed.  413,  413X.     History  of  Education  in  the  United  States  (2-3) 

Professor  Champlin 
Ed.  415S,  415X.     Modern  Tendencies  in  American  Education  (1-6) 
Ed.  416X.     Social  Education  (3) 

Ed.  42 IX.     Modern  Tendencies  in  Educational  Method  (2-3) 
Ed.  424,  424X.     Visual  and  Other  Sensory  Aids  for  Teachers  (1-3) 

Professor  VanderMeer 
Ed.  425S,  425X.     The  Scientific  Direction  of  Learning  Activities  (2-4) 
Ed.  426,  426X.     Education  of  Exceptional  Children  (2-3)      Professor  Neuher 
Ed.  427.     Education  of  the  Mentally  Retarded  (2-3)  Professor  Neuher 

Ed.  428,  428X.  Units  A,  B,  C.  Adult  Education:  Organization,  Types,  and 
Methods  (1-3)  Professor  Cologne 

Ed.  429,  429X.     Education  of  the  Mentally  Gifted  Child  (1-3) 

Professor  Neuher 
Ed.  430,  430X.     Visual  and  Other  Aids  in  Safety  Education  (3) 
Ed.  431,  43 IX.     Principles  and  Methods  of  Teaching  Safety  Education  (3) 
Ed.  432b,  432bX.     The  Elementary  School  Reading  Program  (2-3) 

Professor  G.  E.  Murphy 
Ed.  432c,  432cX.     Reading  Problems  in  the  Secondary  School  (2-3) 

Professor  G.  E.  Murphy 

Ed.  432d,  432dX.     Special  Problems  in  the  Teaching  of  Elementary  School 

English  (2-3)  Professor  G.  E.  Murphy 

Ed.  432eX.     Choral  Speaking  (3)  Professor  G.  E.  Murphy 

Ed.  432f,  432fX.     Teaching  Secondary  School  English  (2-3) 

Professor  G.  E.  Murphy 
Ed.  432g,  432gX.     Reading  Disabilities  (2-3)  Professor  Hunt 

Ed.  432h,  432hX.     Techniques  in  Remedial  Reading  (2-6)  Professor  Hunt 

Ed.  43 3e.     Advanced  Theory  of  Kindergarten  (3)  Professor  Graffius 

Ed.  433f,  433fX.     Teaching  Children's  Literature  (2-3) 

Professor  G.  E.  Murphy 
Ed.  433h,  433hX.     Problems  of  Elementary  School  Arithmetic  (2-3) 

Professor  Neuher 
Ed.  433n,  433nX.     Teaching  Social  Studies  in  the  Elementary  Grades  (2-3) 

Professor  Taylor 
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Ed.  433w,  433wX.     Teaching  Social  Studies  in  the  High  School  (2-3) 

Professor  VanderMeer 
Ed.  433y,  433yX.     Teaching  Mathematics  in  the  Secondary  School  (3) 
Ed.  43 5X.     Education  for  Citizenship  (2-3)  Professor  Champlin 

Ed.  438,  438X.     Teaching  Science  in  Secondary  Schools  (2-3)    Professor  Free 
Ed.  438e,  438eX.     Teaching  Science  in  the  Elementary  School  (1-3) 

Professor  Elzey 
Ed.  439,  439X.     Teaching  Traffic  Safety  and  Automobile  Operation  (1-3) 

Professor  Neyhart,  Mr.  Intone 
Ed.  44 IX.     Psychology  of  Elementary  School  Subjects  (2-3) 
Ed.  442,  442X.     Elementary  Education  (2-3) 
Ed.  446.     Diagnosis  of  Attainment  (3) 

Ed.  448X.  Organization  of  the  Elementary  School  Curriculum  (2-3) 
Ed.  449aS.  Teaching  of  Conservation  of  Natural  Resources  in  the  Ele- 
mentary School  (3)  Professor  Free 
Ed.  449bS.  Teaching  of  Conservation  of  Natural  Resources  in  the  Sec- 
ondary School  (3)  Professor  Free 
Ed.  4 5 OX.  Secondary  Education  (2-3)  Professor  Butler 
Ed.  45 IX.  Special  Problems  of  the  High  School  Teacher  (2-3) 
Ed.  453,  453X.     Guidance  Principles  and  Practices  (3) 

Ed.  454,  454X.     Extracurricular  Activities  in  the  Junior  and  Senior  High 
School  (2-3)  Professors  Moyer  and  Patrick 

Ed.  456,  456X.     Principles  and  Problems  in  Business  Education  (1-3) 

Professors  Gemmell  and  Veon 

Ed.  459,  459X.     Improvement  of   Instruction   in   Business    Skill   Subjects 

( 1  -3 )  Professor  Gemmell 

Ed.  460.     Curricula  in  Business  Education  (3)  Professor  Gemmell 

Ed.  461.     Improvement  of  Instruction  in  Basic  Business  Subjects  (3) 

Professor  Gemmell 
Ed.  462.     Teaching  Shorthand  and  Typewriting  (3)  Professor  Gemmell 

Ed.  463.     Teaching  of  Bookkeeping  (3)  Professors  Gemmell  and  Veon 

Ed.  464.     Methods  of  Teaching  Distributive  Education  (3) 
Ed.  466.     Teaching  of  Office  Practice  (3)  Professor  Veon 

Ed.  467.     Teaching  of  Shorthand  (2-3)  Professor  Veon 

Ed.  468.     Teaching  of  Typewriting  (2-3)  Professor  Veon 

*Ed.  470,  470X.     Educational  Measurements  (2-3)  Professor  Davison 

Ed.  474,  474X.     Teaching  and  Group  Guidance  About  Occupations  (3) 
Ed.  480,  480X.     Educational  Administration  (2-3) 

Professors  Miller  and  Remaley 
Ed.  482X.     Supervision  and  Improvement  of  Instruction  (2-3) 
Ed.  485X.     Curriculum  Construction  (2-3) 

Ed.  487,  487X.     Problems  in  Visual  and  Other  Sensory  Aids  in  Education 
(1-12)     Unit  A  (1-3),  Unit  B  (1-2),  Unit  C  (1-2),  Unit  D  (1-2),  Unit  E  (3) 

Professor  VanderMeer 
Ed.  490X.     Philosophy  of  Education  (3)  Professor  Champlin 


*  No  credit  if  credit  has  been  received  for  Ed.  70. 
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Ed.  49 IX.     School  Law  (3) 

Ed.  493,  493X.     Character  Education  and  Guidance  (2-3)  Professor  Champlin 

Ed.  494.     Religious  Education  (2-3) 

Ed.  495S.     Family  Health  and  Human  Relations  (3-9) 

Ed.  497S,  497X.  Workshop  in  Selected  Studies  in  Elementary  and  Sec- 
ondary Education  (1-6)  Professor  Wyland  and  Staff 

Ed.  498,  498X.  Practicum  in  the  Education  of  Atypical  Children  (3-6) 
Unit  A  (3),  Unit  B  (3),  Unit  C  (3),  Unit  D  (3),  Unit  E  (3) 

Ed.  499,  499X.     Problems  of  Special  Education  (3)  Professor  Neuber 


ELECTRICAL  ENGINEERING 

Professor  Arthur  H.  Waynick,  B.S.,  M.S.,  Sc.D. 
Head  of  the  Department 

E.E.  520.  Seminar  (1)  Required  o£  all  graduate  students  in  electrical  engineer- 
ing. Conferences,  reading,  and  presentation  of  technical  papers. 

E.E.  521a,b,c,d.  Alternating-Current  Theory  (2-12)  Special  problems  in 
alternating-current  theory  and  the  application  of  these  problems  to  alternating-cur- 
rent circuits  or  machinery  at  any  frequencies. 

E.E.  523.  Transients  in  Linear  Systems  (3)  Transient  response  of  linear 
electric  circuits  and  electromechanical  systems  including  the  application  of  opera- 
tional methods  of  analysis  to  electrical  and  electromechanical  problems.  Prerequisite: 
E.E.  423.  Professor  Holt 

E.E.  524.  Engineering  Electronics  (3)  Special  problems  dealing  with  the  de- 
sign and  application  of  electronic  devices  and  systems;  emphasis  upon  individual 
projects  closely  related  to  other  phases  of  the  student's  graduate  program. 

Professor  Stavely 

E.E.  525.  Symmetrical  Components  (3)  Polyphase  circuits  and  machines  un- 
der unbalanced  conditions  of  operation  including  the  effects  of  rotating  machines 
upon  the  distribution  and  transmission  system  performance;  characteristics  of  phase 
converters  and  single-phase  operation  of  polyphase  systems.  Prerequisite:  E.E.  425. 

Professor  Holt 

E.E.  528.  Servomechanisms  (3)  An  advanced  treatment  of  the  transient  and 
steady-state  behavior  of  closed-cycle  control  systems  with  special  attention  to  sta- 
bility and  the  design  of  stabilizing  controllers.  Prerequisite:  E.E.  428. 

Professor  Tarpley 

E.E.  530.  Audio  Frequency  Engineering  (3)  Electrical  systems  and  equipment 
used  in  production,  recording,  amplification,  transmission,  and  measurement  of 
sound.  Prerequisite:  E.E.  11  or  13.  Prof essor  Hall 

E.E.  531a,b,c.  Radio  Frequency  Engineering  (3-9)  Radio  frequency  equip- 
ment, measurements,  and  systems;  amplifiers,  modulators,  demodulators,  transmit- 
ters, receivers,  transmission  lines,  antennae,  and  radiators.  Prerequisite:  E.E.  431. 

Professor  Hall 

75 


THE    PENNSYLVANIA    STATE    COLLEGE 

E.E.  532.  Ultra-High-Frequency  Engineering  (4)  Theory  of  transmission 
lines,  wave  guides,  resonant  cavities,  antennae,  and  wave  propagation.  Prerequisite: 
E.E.  432.  Professor  Hall 

E.E.  533.  Automatic  Control  Systems  (2-3)  Automatic  control,  telemetering, 
and  recording  of  electrical,  mechanical,  thermal,  and  chemical  quantities.  Prerequi- 
site: E.E.  4.  Professor  Rice 

E.E.  535.  Engineering  Analysis  (3)  The  engineering  applications  of  complex 
variables,  conformal  mapping  methods  and  potential  plotting,  Laplace  transform 
methods  and  stability  criteria.  Prerequisite:  E.E.  435.  Professor  Davids 

E.E.  538.  Electromagnetic  Engineering  (3)  Electrical  and  magnetic  fields, 
using  the  Maxwell-Lorentz  equations  as  applied  to  vector  fields  and  special  solu- 
tions for  antennae,  wave  guides,  and  other  engineering  applications.  Prerequisite: 
E.E.  438.  Professor  Van  Meter 

E.E.  550.  Communication  Networks  (3)  Methods  of  filter  design  using  lattice 
networks;  the  effects  of  dissipation  on  the  characteristics  of  filter  networks;  transient 
response  of  networks  and  the  design  of  equalizers.  Prerequisite:  E.E.  450. 

Professor  Tarpley 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

E.E.  421a,b,c,d.     Electrical  Engineering  Problems  (2-12) 
E.E.  423.     Transient  Phenomena  (3)  Professor  Holt 

E.E.  424.     Engineering  Electronics  (3)  Professors  Smith  and  Shields 

E.E.  425.     Symmetrical  Components  (3)  Professor  Holt 

E.E.  428.     Servomechanisms  (3)  Professor  Tarpley 

E.E.  431.     Vacuum-Tube  Circuits  (3)  Professor  Van  Meter 

E.E.  432.     Ultra-High-Frequency  Techniques  (3)  Professor  Hall 

E.E.  434.     Industrial  Electronics  (3)  Professor  Stavely 

E.E.  435,  435X.     Engineering  Analysis  (3)  Professor  Tarpley 

E.E.  438.     Fundamentals  of  Electric  Waves  (3) 

E.E.  450,   I50X.     Electrical  Network  Theory  (3)  Professor  Tarpley 

E.E.  460.     High- Voltage  Engineering  (3)  Professor  Armington 


ENGINEERING 

Consult  Dean  Eric  A.  Walker,  B.S.,  M.S.,  Sc.D. 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

Eng.  400.     Production  Engineering  (3) 
Eng.  410.     Nuclear  Engineering  (3) 
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ENGINEERING  EXPERIMENT  STATION 

Professor  Elmer  R.  Queer,  B.S.,  M.S. 
Assistant  Director 

Eng.  Exp.  Sta.  501.  Fuel  Injection  and  Combustion  in  Diesel  Engines  (2-6) 
Characteristics  and  efficiency  of  various  injection  systems.  Professor  Stanley 

Eng.  Exp.  Sta.  504.  Fuel  Spray  Laboratory  (3)  A  laboratory  study  of  fuel 
injection  for  the  Diesel  engine.  Professor  Stanley 

Eng.  Exp.  Sta.  507.  Scavenging  of  Two-Stroke  Cycle  Engines  (3)  Design 
of  ports,  valves,  blowers,  intake  and  exhaust  manifolds  for  proper  scavenging  and 
charging  of  engines,  particularly  two-stroke  cycle  Diesel  engines;  experimental 
technique  in  evaluating  scavenging.  Prerequisite:  M.E.  413.      Professor  Schweitzer 

Eng.  Exp.  Sta.  508.  Fuel  Feeding  Devices  for  Internal  Combustion  En- 
gines (3)  Carburetors  and  injection  equipment  for  Otto  and  Diesel  engines  and 
for  liquid-fuel  turbines,  including  the  required  control  devices.         Professor  Meyer 

Eng.  Exp.  Sta.  509.  Engineering  Research  (3-15  per  semester)  Research  in 
the  various  fields  of  activity  of  the  department  under  the  guidance  of  members  of 
the  staff. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Eng.  Exp.  Sta.  401.     Theory  of  Engineering  Instruments  (2-3) 

Professor  Dejuhasz 


ENGINEERING  MECHANICS 

Professor  John  A.  Sauer,  M.S.,  Ph.D. 
Head  of  the  Department 

Mchs.  500.  Advanced  Mechanics  of  Materials  (3-6)  Strain  energy  methods; 
special  problems  in  bending  and  torsion;  curved  bars,  beams  on  elastic  foundations; 
thick-walled  cylinders,  shrink-fit  assemblies,  and  rotating  discs;  thin-walled  pressure 
vessels;  bending  of  thin  plates;  buckling  of  bars  and  plates.  Prerequisite:  Mchs.  13. 

Professor  Marin 

Mchs.  504.  Applied  Elasticity  (3)  Analyses  of  stress  and  strain  in  two  dimen- 
sions; problems  in  elasticity  and  elastic  stability;  emphasis  on  applications  to  ma- 
chine and  structural  design.  Prerequisite:  Mchs.  13.        Professors  Marin  and  Sauer 

Mchs.  506.  Experimental  Stress  Analysis  (3)  Experimental  methods  of  stress 
determination  including  photoelasticity,  stress  coat  and  electric  strain  gauge  tech- 
niques; stress  analogies;  strain  rosettes  for  combined  stress  determinations.  Pre- 
requisite: Mchs.  13.  Professor  Marin 
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Mchs.  507.  Theory  of  Elasticity  and  Applications  (3-6)  General  equations 
of  stress  and  strain;  applications  to  beams,  curved  members,  rotating  disc,  thick 
cylinders,  torsion  members,  plates,  and  other  structural  and  machine  parts.  Pre- 
requisite: Mchs.  13.  Professors  Sauer  and  Hardenbergh 

Mchs.  508.  Theory  of  Elastic  Stability  and  Applications  (3)  Buckling  of 
slender  and  short  members;  buckling  of  I-beams;  stability  of  thin-walled  construc- 
tions; thin-walled  cylinders  subjected  to  internal  pressures;  applications  to  structural 
parts  including  aircraft  members.  Prerequisites:  Mchs.  12,  13. 

Mchs.  509.  Theory  of  Plates  and  Shells  (3)  Bending  of  circular  and  rec- 
tangular plates;  buckling  of  plates;  plates  on  elastic  foundations;  deformation  of 
shells  without  bending;  applications  to  engineering  problems.  Prerequisite:  Mchs. 
13.  Prof essor  Davids 

Mchs.  513.     Thesis  (1-9) 

Mchs.  514.  Engineering  Mechanics  Seminar  (1  per  semester)  Current  litera- 
ture and  special  problems  in  engineering  mechanics.  Professor  Roos 

Mchs.  515.  Research  in  Engineering  Mechanics  (1-15  per  semester)  Investi- 
gation of  a  theoretical  or  experimental  project  in  engineering  mechanics. 

Mchs.  520.  Advanced  Dynamics  (3)  Dynamics  of  a  particle  and  of  rigid  bodies; 
Newtonian  equations  in  moving  co-ordinate  systems;  LaGrange's  and  Hamilton's 
equations  of  motion;  special  problems  in  vibrations  and  dynamics.  Prerequisites: 
Mchs.  12,  Math.  84  or  431.  Professor  Sauer 

Mchs.  522.  Theory  of  Vibrations  (3)  Mathematical  theory  of  vibrating  sys- 
tems; damping  phenomena;  forced  vibrations;  analogy  between  mechanical  and 
electrical  vibrations;  transverse  and  torsional  oscillation  of  shafts;  vibration  of 
strings,  beams,  membranes,  and  plates.  Prerequisites:  Mchs.  13,  Math.  84  or  431. 

Professors  Sauer  and  Vierck 

Mchs.  523.  Relaxation  Methods  (3)  Relaxation  methods  compared  to  iteration 
and  other  numerical  methods  of  analysis;  application  to  elasticity,  plasticity,  sta- 
bility, fluid  flow,  heat  transfer,  and  related  fields.  Prerequisite:  Mchs.  522. 

Professor  Vierck 

Mchs.  524.  Mathematical  Methods  in  Engineering  (3)  Matrix  and  tensor 
analysis,  finite  differences,  relaxation,  perturbation,  and  other  approximate  methods 
in  the  solution  of  various  engineering  problems.  Prerequisite:  Math.  451  or  E.E. 
435  or  M.E.  Des.  404.  Professors  Davids,  Lessen,  and  Sauer 

Mchs.  530.  Mechanical  Properties  of  Materials  and  Design  (3)  True 
stress-strain  relations  in  tension;  plastic  stress-strain  equations  for  combined  stresses; 
theories  of  failure  for  static  and  fatigue  stresses;  impact  loads;  creep  of  metals;  appli- 
cations to  structural  and  machine  design.  Prerequisite:  Mchs.  14.     Professor  Marin 

Mchs.  531.  Theory  of  Plasticity  and  Applications  (3)  Theory  of  plasticity 
including  plastic  torsion  and  bending  of  bars;  thick-walled  cylinders  and  rotating 
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discs;  buckling  of  bars  and  residual  stresses;  mechanics  of  creep.  Prerequisite:  Mchs. 
504  or  507.  Professor  Marin 

Mchs.  533.  Determination  of  Mechanical  Properties  (3)  Experiments  in 
fatigue,  creep,  impact,  and  combined  stresses;  true  stress-strain  diagrams. 

Professor  Roos 

Mchs.  540.  Mechanics  of  Continua  (3)  A  unified  mathematical  treatment  of 
the  elements  of  fluid  mechanics  and  of  the  elasticity  and  plasticity  of  solids.  Pre- 
requisite: Math.  84  or  431.  Professor  Lessen 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Mchs.  400.     Advanced  Strength  of  Materials  (3) 

Professors  Marin  and  Hardenhergh 
Mchs.  401,  401X.  Elements  of  Vibrations  (3)  Professors  Vierck  and  Saner 
Mchs.  402.  Applied  and  Experimental  Stress  Analysis  (3)  Professor  Marin 
Mchs.  403.     Mechanical  Properties  of  Materials  and  Design  (3) 

Professor  Marin 
Mchs.  404.     Research  in  Engineering  Mechanics  (1-6) 


ENGLISH 

Professor  Theodore  J.  Gates,  M.A. 
Head  of  the  Department  of  English  Composition 

Professor  Brice  Harris,  M.A.,  Ph.D. 
Head  of  the  Department  of  English  Literature 

Engl.  501.  Materials  and  Methods  of  Research  (3)  The  bibliography  of 
literary  history  and  criticism;  methods  of  editing  and  annotating  texts;  the  form 
and  materials  of  dissertations.  Required  of  all  graduate  students  with  an  English 
major.  Professor  Ridenour 

Engl.  502.  Ancient  and  Medieval  Rhetoric  and  Poetic  (3)  Rhetorical  and 
poetic  doctrine  of  ancient  and  medieval  times.  Professor  Krauss 

Engl.  507.  Research  Problems  in  English  (1-6)  The  methods  of  research  in 
English,  the  problems  of  bibliography,  and  the  method  of  evaluating  sources  and 
materials. 

Engl.  508.  Beowulf  (3)  A  reading  of  the  text  and  a  study  of  the  prominent 
literary  problems  and  relationships.  Prerequisite:  Engl.  Lit.  31.  Professor  Mead 

Engl.  509.  Nondramatic  Writers  of  the  Elizabethan  Period:  the  Prose 
Writers  (3)  Professor  Mead 

Engl.  510.     Nondramatic  Writers  of  the  Elizabethan  Period:  the  Poets  (3) 

Professor  Loci/din 
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Engl.  511.     Elizabethan  Drama  (3)  Professor  Harris 

Engl.  514.     Shakespeare  (3)     Special  problems  in  the  works  of  Shakespeare. 

Professor  Bowman 

Engl.  515.     The  Age  of  Swift  (3)     Special  studies  varying  from  year  to  year. 

Professor  Harris 

Engl.  516.     The  Age  of  Johnson  (3)     The  work  of  Johnson  and  his  circle. 

Professor  Mead 

Engl.  517.     Byron,  Shelley,  and  Keats  (3)  Professor  Ridenour 

Engl.  518.  Pre-Romantic  Writers  (3)  Development  of  Romantic  ideas  in  the 
18th  century.  Professor  Ridenour 

Engl.  519.    Wordsworth,  Coleridge,  Southey,  and  Scott  (3) 

Professor  Ridenour 

Engl.  530.  History  of  the  English  Language  (3)  Germanic  background  of 
English,  phonological  and  morphological  developments,  dialect  differentiations, 
and  principles  of  linguistic  change.  Professor  Mead 

Engl.  531.  Old  English  (3)  Old  English  language  and  literature  with  lectures 
on  Old  English  and  Germanic  philology.  Professor  Mead 

Engl.  532.  Middle  English  (3)  Middle  English  language  and  literature  with 
lectures  on  the  development  of  Old  English  through  Middle  English  to  modern 
times.  Professor  Mead 

Engl.  533.  Literary  Criticism  (3)  An  historical  survey  of  the  principles  of 
literary  criticism. 

Engl.  534.  Historical  English  Grammar  (3)  The  evolution  of  the  grammati- 
cal system  of  English.  Professor  Peck 

Engl.  535.  Renaissance  and  Modern  Rhetoric  (3)  The  rhetorical  and  poetic 
doctrine  of  Renaissance  and  modern  times.  Professor  Rubin 

Engl.  540.  Chaucer  (3)  Analysis  of  Chaucer's  poetry  in  the  light  of  its  back- 
ground, sources,  and  subsequent  influences.  Professor  Mead 

Engl.  542.  Prose  Style  (3)  The  development  of  English  prose  style  from  the 
Elizabethan  age  to  Dryden.  Professor  Major 

Engl.  543.  Cavalier  and  Anglican  (3)  The  poetry  and  prose  of  the  middle 
years  of  the  17th  century  from  the  death  of  Shakespeare  to  1660.     Professor  Mead 

Engl.  544.  Restoration  Literature  (3)  Selected  studies  of  the  writers  in 
England  between  1650  and  1700.  Professor  Harris 

Engl.  545.  Poets  of  the  Victorian  Period,  Exclusive  of  Tennyson  and 
Browning  (3)  Professor  Long 

Engl.  546.     Tennyson  and  Browning  (3)  Professor  Long 
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Engl.  547.     Prose  Writers  of  the  Victorian  Period  (3)  Professor  Long 

Engl.  550.     Selected  Studies  in  the  British  Novel  to  1840  (3) 

Professor  Bowman 

Engl.  551.  Selected  Studies  in  the  British  Novel  from  1840  to  the  Present 
(3)  Professor  Sutherland 

Engl.  553.  Modern  Prose  Style  (3)  English  prose  style  from  1700  to  the 
present.  Continuation  of  Engl.  542.  Professor  Major 

Engl.  554.  Rhetorical  Techniques  (3)  Studies  in  the  techniques  of  special 
types  of  writing,  such  as  humor,  satire,  and  propaganda.  Prerequisites:  12  credits  in 
English  or  American  literature  and  12  in  English  composition.         Professor  Graves 

Engl.  562.     History  of  the  American  Novel  (3)  Professor  Werner 

Engl.  563.  American  Essays  (3)  Lectures  and  reports  on  a  special  group  of 
essayists.  Professor  Werner 

Engl.  565.     The  American  Short  Story  (3)  Professor  Werner 

Engl.  566.     History  of  American  Poetry  (3)  Professor  Werner 

Engl.  567.  Anglo-American  Folk  Song  (3)  Oral  tradition  of  melodies  and 
texts;  types,  regions,  theories.  Professor  Bayard 

Engl.  580.     Pre-Shakespearean  Drama  (3)  Professor  Harris 

Engl.  599.     Thesis  (1-15  per  semester) 


ENGLISH  COMPOSITION 

Professor  Theodore  J.  Gates,  M.A. 
Head  of  the  Department 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

Engl.  Comp.  404.     Public  Opinion  and  Written  Persuasion  (3) 

Professor  Graves 
Engl.  Comp.  418.     The  Writing  of  Literary  Criticism  (3)      Professor  Rubin 


ENGLISH  LITERATURE 

Professor  Brice  Harris,  M.A.,  Ph.D. 
Head  of  the  Department 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

Engl.  Lit.  400.     Teachers'  Course  in  Literature  (3)  Professor  Merrill 

Engl.  Lit.  401.     Main  Currents  in  American  Literature  (3)  Professor  Merrill 
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Engl.  Lit.  423.     Forms  and  Movements  of  British  Literature  (3) 

Professor  Ridenour 
Engl.  Lit.  439a,b,cS.     Our  Contemporaries  (3) 
Engl.  Lit.  440a,b,cS.     Masters  of  Literature  (1-3) 
Engl.  Lit.  441a,b,cS.     Masters  of  English  Literature  (1-3) 
Engl.  Lit.  460.     Literary  Biography  (3)  Professor  Merrill 

Engl.  Lit.  464.     Spenser  (3)  Professor  Locklin 

Engl.  Lit.  466.     Milton  (3)  Professor  Harris 

Engl.  Lit.  475a,b,cS.     World  Literature  in  English  (3-9) 
Engl.  Lit.  484.     American  Drama  (3)  Professor  Cloetingh 

Engl.  Lit.  485.     Scandinavian  Drama  (3)  Professor  Cloetingh 

Engl.  Lit.  486.     Later  British  and  Irish  Dramatists  (3)      Professor  Cloetingh 
Engl.  Lit.  487.     Modern  Continental  Drama  (3)  Professor  Cloetingh 

Engl.  Lit.  489a,b,cS.     Composite  Course  in  Drama  (3-9) 
Engl.  Lit.  489dS.     Contemporary  Drama  (3) 


ENTOMOLOGY 

Professor  Pennoyer  F.  English,  M.S.,  Ph.D. 
Acting  Head  of  the  Department  of  Zoology  and  Entomology 

Ent.  505.  Advanced  Morphology  of  Insects  (3)  Advanced  work  in  either  the 
external  or  internal  morphology  of  insects.  Prerequisites:  Ent.  403,  405. 

Professor  Rutschky 

Ent.  508.  The  Biological  Control  of  Insects  (2)  The  artificial  use  of  bac- 
teria, fungous  diseases,  and  animals  in  the  control  of  injurious  insects;  methods  and 
equipment  for  rearing  parasites  and  predators  on  a  large  scale.  Prerequisites:  Ent. 
6,  8,  407.  Professor  Frost 

Ent.  509.  Entomological  Technique  (2)  For  advanced  students  dealing  with 
special  methods  of  collecting,  rearing  living  insects,  preparing  and  preserving  im- 
mature stages,  keeping  records,  and  preparing  illustrations  for  manuscript.  Pre- 
requisite: Ent.  6.  Professor  Frost 

Ent.  513.     Entomological  Research   (1-15   per  semester)     Prerequisites:    Ent. 

405,  407. 

Ent.  514.  Advanced  Systematic  Entomology  (1-15  per  semester)  Taxonomy 
of  the  various  orders  of  insects  selected  to  meet  the  needs  of  the  individual  student. 
Prerequisites:  Ent.  403,  405.  Professor  Rutschky 

Ent.  528.  Insect  Physiology  (3)  The  normal  functions  of  the  insect  body.  Pre- 
requisites: Ent.  405,  Zool.  41.  Professor  Dills 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ent.  401.     Medical  and  Veterinary  Entomotogy  (3)  Professor  Frings 

Ent.  403.     Systematic  Entomology  (3)  Professor  Rutschky 

82 


FAMILY    ECONOMICS 

Ent.  405.  Insect  Morphology  (3)  Professor  Rutschky 

Ent.  407.  Insect  Ecology  (3)  Professor  Frost 

Ent.  413.  Entomology  Seminar  (1  per  semester)  Professor  Frost 

Ent.  429.  Principles  of  Insect  Control  (2)  Professor  Frost 

Ent.  430.  Insect  Histology  (2)  Professor  Rutschky 

Ent.  431.  Entomological  Problems  (1-6) 


FAMILY  ECONOMICS   AND   HOME   MANAGEMENT 

Professor  Delpha  E.  Wiesendanger,  M.S. 
Acting  Head  of  the  Department  of  Home  Management,  Housing,  and  Art 

H.  Mgmt.  500.  Research  in  Family  Economics  or  Home  Management  (1-6 
per  semester) 

H.  Mgmt.  501.     Thesis  (1-15) 

H.  Mgmt.  515,  515X.  Consumer  Problems  (2-3)  Methods  of  securing,  evalu- 
ating, and  presenting  data  concerning  household  commodities.  For  home  economics 
teachers  in  high  schools,  colleges,  and  adult  classes.  Prerequisites:  Fd.  Ntr.  220, 
H.  Mgmt.  442.  Professor  Honey 

H.  Mgmt.  524.  Economic  Problems  of  the  Household  (3)  Economic  prob- 
lems of  the  present-day  family;  special  emphasis  on  factors  in  household  production, 
use  of  money  income,  and  standards  of  living.  Prerequisites:  H.  Mgmt.  439,  Econ. 
14.  Professor  Honey 

H.  Mgmt.  528.  Home  Management  Supervision  (2-3)  Evaluation  of  objec- 
tives and  techniques  in  the  organization,  supervision,  and  teaching  of  the  home 
management  house  experience.  Prerequisite:  H.  Mgmt.  439. 

H.  Mgmt.  543.  Home  Management  in  Relation  to  Family  Living  (3)  In- 
cludes work  with  families  in  solution  of  their  management  problems.  Prerequisites: 
Fd.  Ntr.  220,  H.  Mgmt.  439.  Professor  Wiesendanger 

H.  Mgmt.  544.  Special  Problems  in  House  Management  (3)  Specific  man- 
agement problems,  such  as  social,  financial,  and  material,  including  the  development 
of  college  level  teaching  aids.  Prerequisite:  6  credits  of  home  management  or  family 
economics  courses  in  home  economics.  Professor  Wiesendanger 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

H.  Mgmt.  415.     Household  Buying  Practices  (3) 
H.  Mgmt.  419.     Managing  Family  Financial  Resources  (3) 
H.  Mgmt.  424.     Economic  Conditions  in  Relation  to  the  Family  (3) 
H.  Mgmt.  439,  439X.     Home  Management  (2)  Professor  Starr 

H.  Mgmt.  442.  Resident  Experience  in  Home  Management  (3)  Room  and 
board  will  be  charged  at  regular  rates.  Professor  Starr 

H.  Mgmt.  445.     Home  Management  Experience  (3)  Professor  Starr 

H.  Mgmt.  477.     Family  Management  (3) 
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FOODS,  NUTRITION,  AND  HEALTH 

Professor  Eva  D.  Wilson,  Ph.D. 

Head  of  the  Department 

Fd.  Ntr.  500.     Research  in  Foods  and  Nutrition  (1-6  per  semester) 

Fd.  Ntr.  501.     Thesis  (1-15) 

Fd.  Ntr.  520.  Readings  in  Foods  (3)  Readings  and  discussion  of  selected  food 
problems. 

Fd.  Ntr.  521.  Seminar  in  Foods  (1-6)  Discussion  and  reports  on  current  re- 
search in  the  foods  field.  Prerequisite  or  concurrent:  Fd.  Ntr.  520. 

Fd.  Ntr.  522.  Individual  Food  Problems  (2-6)  Intensive  study  of  specific 
problems  in  food  preparation.  Prerequisite:  Fd.  Ntr.  420. 

Fd.  Ntr.  523.  Economic  and  Nutritional  Phases  of  Menu  Planning  (2-4) 
Food  expenditures  in  relation  to  nutritional  value  and  income.  Prerequisites:  Fd. 
Ntr.  450,  Econ.  14. 

Fd.  Ntr.  550.  Readings  in  Nutrition  (3)  Readings  and  reports  of  selected 
topics  in  nutrition.  Prerequisite:  Fd.  Ntr.  450. 

Fd.  Ntr.  551.  Nutrition  Seminar  (3-6)  Selected  topics  and  recent  advances 
in  nutrition.  Prerequisite:  Fd.  Ntr.  450. 

Fd.  Ntr.  552.  Diet  in  Diseases  (3)  Reports  and  discussions  of  the  problems  of 
adaptation  of  diet  to  disorders  of  nutrition.  Prerequisite:  Fd.  Ntr.  450. 

Fd.  Ntr.  553.  Nutrition  of  Children  (3)  The  nutritional  needs  of  the  normal 
child  during  prenatal  life,  infancy,  and  childhood.  Prerequisites:  Agr.  Biochem.  35, 
Fd.  Ntr.  450. 

Fd.  Ntr.  554.  Techniques  in  Human  Nutrition  Research  (3)  The  more 
usual  techniques  employed  by  the  research  worker  ;n  human  nutrition,  accompanied 
by  directed  experience  in  their  use  and  interpretation.  Prerequisite  or  concurrent: 
Fd.  Ntr.  551. 

Fd.  Ntr.  555.  Field  Work  in  Nutrition  (2-4)  Field  problems  planned  to 
meet  needs  of  individual  students.  Prerequisite:  Fd.  Ntr.  450.  Hours  and  problems 
to  be  arranged. 

Fd.  Ntr.  556.  The  Survey  Method  in  Foods  and  Nutrition  (2)  A  study  of 
survey  technique  as  a  tool  in  the  assay  of  food  adequacy  and  nutritional  status. 

Professor  Dodds 

Fd.  Ntr.  557.  Interrelationships  of  Nutrients  (2)  Interrelationships  of 
nutrients  in  metabolic  processes,  their  significance  as  applied  to  nutrition  and  in 
terms  of  the  contribution  of  food  stuffs.  Prerequisites:  Fd.  Ntr.  450,  Agr.  Biochem. 
437. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 
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Fd. 
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420.     ] 
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421.     , 

Fd. 

Ntr. 

425.     ] 

Fd. 

Ntr. 

426.     ] 
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Ntr. 

450.     ] 

Fd. 

Ntr. 

451.     ] 

Fd. 

Ntr. 

452.     ] 

Fd. 

Ntr. 

453.     J 

Fd. 

Ntr. 

455.     ' 

Experimental  Cookery  (1-6)  Professor  Olson 

Advanced  Foods  (3)  Professor  Levcowich 

Food  Preservation  (1-2) 
Recent  Developments  in  Foods  (3) 

Nutrition  (4)  Professors  Padgett  and  Pike 

Family  Nutrition  (3)  Professor  Padgett 

Elements  of  Diet  in  Disease  (3)  Professor  Pike 

Diet  Therapy  (3)  Professor  Padgett 

Teaching  Nutrition  to  Boys  and  Girls  (3) 
Fd.  Ntr.  491,  49  lv.     Teaching  Home  Nursing  (1) 


FORESTRY 

Professor  Victor  A.  Beede,  M.F. 
Head  of  the  Department 

For.  500.  National  and  State  Administration  (3-5)  Comparison  of  the 
policy  and  administration  of  the  national  forests  with  the  forests  of  other  countries 
and  of  the  different  states.  Professor  Beede 

For.  502.  Wood  Fibers  (3-5)  Identification  and  physical  and  chemical  character- 
istics of  wood  fibers  used  for  pulp,  either  for  paper  or  as  a  source  of  cellulose.  Pulp 
ing  quality,  fiber  measurements.  Professor  White 

For.  504.  Research  Methods  in  Forestry  (2-6  per  semester)  Review  of 
methods  employed  in  conducting  forestry  research.  Professor  Bramble 

For.  508.  Forest  Ecology  (2-4)  The  organization,  development,  and  classifica- 
tion of  forest  communities.  Professor  Bramble 

For.  509.  Covert  Management  (2)  Management  of  forest  associations  for  main- 
tenance and  development  of  wildlife.  Prerequisite:  For.  508.         Professor  Bramble 

For.  510.  Seminar  (1-2  per  semester)  Current  problems  of  forest  research  pre- 
sented as  weekly  seminar  reports.  May  be  repeated  with  additional  credit  for  each 
semester's  work.  Professor  Bramble 

For.  530.  Research  in  Wood  Utilization  (3-6  per  semester)  Research  in  some 
phase  of  wood  utilization  of  forest  products.  Prerequisite:  For.  431. 

Professor  Norton 

For.  531.  Structural  Uses  of  Wood  and  Wood  Products  (3-6  per  semester) 
Wood  as  a  construction  material;  testing  techniques  for  structural  timbers  and  wood 
assemblies;  use  of  laminated  wood,  ring  connectors,  and  other  types  of  special  con- 
struction. Prerequisite :  For.  404.  Professor  Norton 

For.  532.  Laminates  (3-6  per  semester)  Advanced  and  special  studies  in  the 
fabrication  and  use  of  plywood,  laminated  wood,  paper-base  laminates,  and  wood- 
to-metal  bonding.  Prerequisite:  For.  405.  Professor  Norton 
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For.  535.  Conditioning  Treatments  for  Wood  (3-6  per  semester)  Advanced 
study  and  problems  in  preservative,  seasoning,  and  other  special  treatments  for  wood 
and  wood  products.  Prerequisite:  For.  435.  Professor  Norton 

For.  550.  Forest  Mensuration  (2-8  per  semester)  Research  in  some  chosen 
field.  Prerequisite:  For.  450.  Professor  Meyer 

For.  560.  Forest  Management  (3-8)  Special  topics  in  forest  management  and 
research  in  some  chosen  field.  Prerequisite :  For.  466.  Professor  Meyer 

For.  575.  Applications  of  Forest  Economics  and  Finance  (3  per  semester) 
Survey  of  situations  in  forestry  where  business  problems  and  particular  circum- 
stances of  production,  value,  and  costs  are  currendy  significant.  Prerequisite:  For. 
70.  Professor  Humphrey 

For.  590.  The  Lumber  Industry  (2-4)  The  relation  of  the  lumber  industry  to 
national  economy  and  world  trade;  lumberman's  associations;  lumber  accounts.  Pre- 
requisite: For.  430. 

For.  591.  Problems  in  Lumbering  (2-6)  Research  in  some  chosen  phase  of 
lumbering.  Prerequisite  or  concurrent:  For.  590. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

For.  400.  Advanced  Silviculture  (2)  Professor  Bramble 

For.  402.  Forest  Research  (2)  Professor  Bramble 

For.  404.  Mechanical  Properties  of  Wood  (3)  Professor  Norton 

For.  405.  Veneer  and  Plywood  (3)  Professor  Norton 

For.  406.  Forestry  Literature  ( 1 )  Professor  White 

For.  417.  National  and  State  Forest  Practice  (2)  Professor  Beede 

For.  421.  Regional  Silviculture  (4)  Professor  Cope 

For.  427.  Forest  Uses  (3)  Professor  Bramble 

For.  430.  Forest  Products  and  Industries  (3)  Professor  Norton 

For.  431.  Advanced  Utilization  (2-4)  Professor  Norton 

For.  435.  Seasoning  and  Preservation  (3)  Professor  Norton 

For.  445.  Improvements  (3) 

For.  446.  Forest  Park  Administration  (3) 

For.  450.  Advanced  Mensuration  (2)  Professor  Meyer 

For.  451.  Statistics  in  Forestry  and  Wood  Utilization  (3)  Prof essor  Meyer 

For.  455.  Aerial  Photogrammetry  in  Forest  Management  (2) 

For.  462.  Advanced  Wood  Technology  (2)  Professor  White 

For.  466.  Forest  Management  and  Management  Plans  (4)  Professor  Meyer 

For.  468.  Silvicultural  Research  (2-4)  Professor  Bramble 

For.  469.  Problems  in  Forest  Management  (3)  Professor  Meyer 

For.  475.  Problems  in  Forest  Economics  and  Finance  (3)  Professor  Humphrey 

For.  480.  Policy  and  Administration  (3)  Professor  Beede 

For.  491.  Lumbering  (3) 

For.  492.  Lumber  Distribution  (3) 
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For.  494.  Logging  (3) 
For.  495.  Milling  (3) 
For.  497.     Small  Sawmills  (3j 


FRENCH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

ACADEMIC  YEAR 

Fr.  544.  Neoclassicism  in  the  Romance  Literatures  (3)  The  nature  and 
development  of  the  Neoclassic  movement  in  Italy,  France,  Spain,  and  Portugal. 
Prerequisite:  Fr.  40. 

Fr.  545.  Romanticism  in  the  Romance  Literatures  (3)  The  nature  and 
development  of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal. 

Fr.  546.  Medieval  Romance  Literatures  (3)  The  nature  and  development  of 
medieval  literature  and  thought,  with  particular  reference  to  Italy,  France,  Spain, 
and  Portugal. 

Fr.  547.     Realism,  with  Particular  Reference  to  Romance  Literatures  (3) 

Fr.  548.     20th  Century  Romance  Literature  as  a  Political  Force  (3) 

Fr.  551.  Romance  Philology  (3)  Historical  development  of  the  Romance  lan- 
guages. 

Fr.  552.  Old  and  Middle  French  Readings  and  Literature  (3)  Familiarizes 
the  student  with  Old  and  Middle  French  texts  from  the  earliest  monument  to 
Villon.  Prerequisite:  Fr.  551. 

Fr.  553.  French  Literature  of  the  Renaissance  (3)  The  French  Renaissance 
from  1498  to  1548. 

Fr.  554.  The  Renaissance  in  the  Romance  Literatures  (3)  Themes  and 
forms  of  literature  in  the  humanistic  period. 

Fr.  557.  French  Romantic  Poetry  (3) 

Fr.  562.  French  Thinkers  of  the  18th  Century  (3) 

Fr.  564.  French  Romanticism  (3)     The  French  Romantic  Movement  after  1830. 

Fr.  570.  Voltaire  and  Rousseau  (3) 

Fr.  571.  Seminar  in  French  Literature  (3-12)  Lectures  on  methods  of  re- 
search. Students  will  pursue  common  and  individual  investigations  in  fields  se- 
lected after  consultation  with  the  instructor. 

Fr.  572.     Seminar  in  French  Literature  (3)     Continuation  of  Fr.  571. 

87 


THE    PENNSYLVANIA    STATE    COLLEGE 

Fr.  574.     Methods  and  Bibliography  in  Romance  Languages  and  Literatures 
(1-2) 

Fr.  580.     Proust  and  Gide  (3) 

Fr.  599.     Dissertation  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fr.  400.  French  Literature  of  the  16th  Century  (3) 

Fr.  401.  French  Theater  of  the  Classical  Period  (3) 

Fr.  403.  French  Dramatic  Literature  of  the  18th  Centura  (3) 

Fr.  405.  French  Literature  of  the  19th  Century  (3) 

Fr.  406.  French  Literature  of  the  19th  Century  (3) 

Fr.  407.  French  Novel  of  the  19th  Century  (3) 

Fr.  410.  French  Poetry  of  the  19th  Century  (3) 

Fr.  411.  French  Literature  of  the  20th  Century  (3) 

Fr.  413,  413X.     Contemporary  French  Drama  (3) 

Fr.  415.  French  Novel  of  the  18th  Century  (3) 

Fr.  421.  The  Teaching  of  Romance  Languages  (3) 

Fr.  471.  Problems  in  French  Literature  (3-6) 

Fr.  490.  Advanced  Composition  and  Conversation  (3) 

Fr.  496.  Literary  Criticism  in  France,  Italy,  and  Spain  (3) 


MAIN  SUMMER  SESSION 

Fr.  505 S.  The  Great  Writers  of  France  (2) 

Fr.  507S.  La  Fontaine  and  His  Time  (2) 

Fr.  528S.  French  Lyric  Poetry  of  the  19th  Century  (2) 

Fr.  53 IS.  French  Novelists  of  the  Romantic  School  (2) 

Fr.  538S.  The  Romantic  Poets  (2) 

Fr.  540S.  Contemporary  French  Drama  (2) 

Fr.  54 IS.  Modern  French  Drama  (2) 

Fr.  542S.  The  French  Short  Story  of  the  19th  Century  (2) 

Fr.  555S.  Victor  Hugo  and  His  Time  (2) 

Fr.  556S.  Charles  Baudelaire  (2) 

Fr.  557S.  French  Romantic  Poetry  (2) 

Fr.  559S.  France  Between  Two  Wars  (2) 

Fr.  5 60S.  Moliere  and  the  Classical  Comedy  (2) 

Fr.  565S.  French  Literature  of  the  19th  Century  (2) 

Fr.  566S.  Classical  French  Literature  (2) 

Fr.  567S.  The  French  Novel  from  1870  to  1914  (2) 

Fr.  568S.  The  Contemporary  Novel  (2) 

Fr.  570S.  Voltaire  and  Rousseau  (2) 

Fr.  575S.  Advanced  Phonetics  (2) 

Fr.  576S.  Composition  and  Stylistics  (2) 

Fr.  577S.  Advanced  Composition  and  Stylistics  (3-6) 

88 


FUEL    TECHNOLOGY 

Fr.  579S.  Research  Laboratory  and  Phonetics  (1) 

Fr.  587S.  French  Novelists  of  the  18th  Century  (2) 

Fr.  588S.  French  Poetry:  from  Baudelaire  to  the  Symbolists  (2) 

Fr.  59 IS.  French  in  the  Secondary  Schools  (3) 

Fr.  592S.  French  and  Spanish  in  the  Secondary  Schools  (3) 

Fr.  599S.  Dissertation  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fr.  409S.  Advanced  Course  in  Pronunciation  and  Conversation  (2) 

Fr.  469S.  French  Civilization  of  the  19th  Century  (2) 

Fr.  493S.  Elementary  Phonetics  (2) 

Fr.  49 5 S.  Advanced  Composition  and  Syntax  (3) 

Fr.  498S.  Intermediate  Phonetics  (2) 


FUEL  TECHNOLOGY 

Professor  C  C.  Wright,  Ph.D. 
Chief  of  the  Division 

Fuel  T.  502.  Research  Data  (3)  Designed  for  the  graduate  student  beginning 
laboratory  research;  methods  of  obtaining  and  interpreting  research  data.  Prerequi- 
site: Math.  30.  Professor  Nielsen 

Fuel  T.  503.  Chemical  Constitution  and  Scientific  Classification  of  Coal 
(3-6)  The  chemistry  of  plant  constituents  in  relation  to  coal  and  the  coalification 
process;  constitution  of  coal  as  deduced  by  chemical  methods;  scientific  classification 
of  coals.  Prerequisite:  Chem.  31.  Professor  Kinney 

Fuel  T.  504.  Fuel  Technology  Research  (1-15  per  semester)  Original  re- 
search on  preparation,  carbonization,  processing,  utilization,  or  constitution  of  fuels. 
Results  of  the  investigation  may  be  used  as  the  thesis.  Prerequisites:  Fuel  T.  502, 
503.  Professor  Wright  and  Staff 

Fuel  T.  505.  Physicochemical  Properties  of  Coal,  Mineral  Matter,  and 
Ash  (3)  Physical,  physicochemical,  and  use  properties;  their  significance  and  ap- 
plications. Prerequisite:  Chem.  41. 

Fuel  T.  506.  Advanced  Combustion  (3)  Advanced  combustion  and  heat  bal- 
ance calculations,  ignition  and  flame  characteristics  of  fuels;  furnace  atmospheres; 
selection  of  fuels  with  reference  to  use  and  equipment.  Prerequisite:  Chem.  41. 

Professor  Wright 

Fuel  T.  507.  Advanced  Thermal  Processing  (3)  Pyrolysis,  coal  carboniza- 
tion, coke  manufacture  and  uses;  action  of  heat  on  coals  and  fuels;  technical  and 
economic  factors.  Prerequisites:  Chem.  35,  41,  or  Min.  Prep.  410. 

Fuel  T.  508.  Synthesis  of  Liquid  Fuels  (3)  Chemical  nature  of  liquid  hydro- 
carbons; preparation  of  hydrogen  and  synthesis  gas;  theoretical  and  practical  aspects 
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of  synthetic  liquid  fuel  processes.  Prerequisites:  Chem.  31,  Fuel  T.  402. 

Professor  Kinney 

Fuel  T.  509.  Technology  of  Tars  (3)  Formation,  constitution,  physical  and 
chemical  properties  of  coal,  oil-gas  and  water-gas  tar;  processing  and  utilization. 
Prerequisite:  Chem.  31.  ProfessorPolansky 

Fuel  T.  510.  Fuel  Technology  Problem  (1-6  per  semester)  Special  problems 
in  fuel  technology.  Prerequisite:  Fuel  T.  503.  Professor  Wright  and  Staff 

Fuel  T.  511.  Fuel  Technology  Seminar  (1-6)  Selected  topics  from  current 
fuel  technology  research  examined  and  discussed.  Prerequisite:  Chem.  35  or  41. 

Professor  Wright  and  Staff 

hi  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Fuel  T.  400.     Fuel  Technology  Research  and  Design  (1-3) 

Professor  Wright  and  Staff 
Fuel  T.  401.     Fuel  Gases  and  Gasification  (3)  Professor  Wright 

Fuel  T.  402.     Chemical  Processing  of  Fuels  (2)  Professor  Kinney 

Fuel  T.  403.     Energetics  of  Fuel  Technology  (3)  Professor  Gauger 

Fuel  T.  404.     Fuel  Technology  Design  (3)  Professor  Sm'cer 


GENERAL  HOME  ECONOMICS 

Professor  Helen  R.  LeBaron,  M.S.,  Ph.D. 
Assistant  Dean  of  the  School  of  Home  Economics 

Gen.  H.E.  500.     Research  in  General  Home  Economics  (1-6  per  semester) 

Gen.  H.E.  501.     Thesis  (1-15) 

Gen.  H.E.  516,  516v.  Methods  of  Research  in  Home  Economics  (3)  Re- 
view of  problems  and  techniques  of  research  in  home  economics.  Required  of  all 
graduate  students  in  home  economics.  Professor  Hatcher 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Gen.  H.E.  400,  400v,  400X,  400vX.  Recent  Findings  in  Home  Economics 
(2-3) 

GEOGRAPHY 

Professor  E.  Willard  Miller,  M.A.,  Ph.D. 
Chief  of  the  Division 

Geog.  503.  Advanced  Regional  Geography  (3-12)  Intensive  study  at  an  ad- 
vanced level  of  selected  regions  or  sections  of  the  continents.  Prerequisite:  12  credits 
in  geography.  Professors  Miller  and  Deasy 
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Geog.  504.  Physical  Geography  Seminar  (3-12)  The  literature  of  some  phase 
of  physical  geography  with  emphasis  on  procedures  for  organizing  material  for  class- 
room reports  and  discussions.  Professors  Miller  and  Deasy 

Geog.  505.  Economic  Geography  Seminar  (3-12)  The  literature  of  some  phase 
of  economic  geography  with  emphasis  on  procedures  for  organizing  material  for 
classroom  reports  and  discussions.  Professor  Miller 

Geog.  506.  Cultural  and  Political  Geography  Seminar  (3-12)  The  litera- 
ture of  some  phase  of  cultural  and  political  geography  with  emphasis  on  procedures 
for  organizing  material  for  classroom  reports  and  discussions.  Professor  Griess 

Geog.  510.  Physical  Geography  Research  (3-10)  Original  study  in  physical 
geography:  a  field  problem  or  detailed  library  investigation  with  analysis  and  pres- 
entation of  data.  Professor  Deasy 

Geog.  511.  Economic  Geography  Research  (3-10)  Original  study  in  economic 
geography:  a  field  problem  or  detailed  library  investigation  with  analysis  and  pres- 
entation of  data.  Professor  Miller 

Geog.  512.  Cultural  and  Political  Geography  Research  (3-10)  Original 
study  in  cultural  and  political  geography:  a  field  problem  or  detailed  library  investi- 
gation with  analysis  and  presentation  of  data.  Professor  Griess 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Geog.  400.  Regional  Geography  of  North  America  (3)  Professor  Deasy 

Geog.  401.  Regional  Geography  of  Pennsylvania  (3)  Professor  Miller 

Geog.  403.  Regional  Geography  of  South  America  (3)  Professor  Griess 

Geog.  405.  Cultural  Geography  (3)  Professor  Griess 

Geog.  433.  Regional  Climatology  (3)  Professor  Deasy 

Geog.  435.  Field  Methods  in  Geography  (3)  Professor  Miller 

Geog.  442.  Geography  of  Europe  (3)  Professor  Miller 

Geog.  443.  Geography  of  the  Orient  (3)  Professor  Rodgers 

Geog.  444.  Geography  of  Africa  (3)  Professor  Griess 

Geog.  445.  Geography  of  the  Air  Age  (3)  Professor  Miller 

Geog.  452.  Interpretation  of  Aerial  Photographs  (3)  Professor  Deasy 

Geog.  460.  Political  Geography  (3)  Professor  Griess 

Geog.  480.  Geography  of  World  Manufacturing  (3)  Professor  Miller 


GEOLOGY 

Professor  Frank  M.  Swartz,  Ph.D. 
Chief  of  the  Division 

*Geol.  500.     Geology    Seminar    (1-9)     Presentation,    at    weekly    departmental 
meetings,  of  topics  selected  from  geological  literature. 


*  Credits  to  be  arranged,  1  to  6  per  semester. 
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IGeol.  501.  Stratigraphy  (3-12)  Principles  o£  stratigraphic  classification,  litho- 
facies  and  biofacies,  faunal  zonation,  correlation,  sedimentation,  and  paleogeography, 
illustrated  by  stratigraphy  of  classical  geologic  regions:  (a)  Pre-Cambrian;  (b) 
Paleozoic;  (c)  Mesozoic;  (d)  Cenozoic.  Prerequisite:  Geol.  464.     Professor  Swartz 

Geol.  502.  Geological  Research  (3-18)  An  original  investigation  of  a  geologi- 
cal problem  approved  by  the  chief  of  the  division.  Results  of  the  investigation  may 
be  used  for  the  thesis. 

tGEOL.  503.  Paleontology  (3-9)  Morphology  of  animal  groups  significant  for 
their  fossils;  nature  of  species  and  faunal  zones.  Seminars  may  be  arranged  for 
studies  of  special  fossil  groups,  microfossils,  paleoecology.  Professor  Swartz 

Geol.  504.  History  of  Geology  (2-3)  Development  through  the  ages  of  the 
scientific  method  in  the  earth  sciences.  Professor  Krynine 

Geol.  507.  Seminar  in  Geomorphology  (3-6)  Classic  and  current  literature 
in  geomorphology.  Professor  Miller 

Geol.  508.  Principles  of  Geomorphology  (3-6)  Physical  and  chemical  proc- 
esses that  have  formed  the  present  landscape.  Professor  Miller 

Geol.  511.  Ore  Deposits:  Principles  (3-6)  Geological  and  geochemical  proc- 
esses controlling  ore  deposition;  genetic  classification  of  ore  deposits.  Prerequisite: 
Geol.  451.  Prof  essor  Ridge 

Geol.  512.  Ore  Deposits:  Types  (3-6)  Geologic  history  of  selected  ore  bodies 
with  respect  to  forming  media;  causes,  sequences,  and  loci  of  emplacement;  wall 
rock  alteration  and  secondary  enrichment.  Prerequisite:  Geol.  511.     Professor  Ridge 

Geol.  513.  Ore  Deposits:  Chemical  Prospecting  (3-6)  Methods  of  prospect- 
ing using  techniques  of  geochemical,  biochemical,  and  hydrochemical  analysis.  Pre- 
requisites: Chem.  20,  Geol.  451.  Professor  Ridge 

Geol.  514.  Ore  Deposits:  Field  Study  (1-2)  Field  study  of  ore  deposits  in 
eastern  Pennsylvania,  northern  New  Jersey,  the  Adirondacks,  and  eastern  Ontario. 
Prerequisite:  Geol.  512.  Prof  essor  Ridge 

Geol.  515.  Ore  Microscopy  (2-3)  Theory  and  use  of  the  ore  microscope  in 
identifying  ore  minerals  in  polished  section,  establishing  paragenetic  sequences, 
determining  manner  of  deposition.  Prerequisite:  Geol.  513.  Professor  Ridge 

Geol.  520.  Paleobotany  (3-6)  Classification,  morphology,  nomenclature,  and 
stratigraphic  occurrence  of  fossil  plants.  Prerequisite:  Geol.  32.  Professor  Syackman 

Geol.  524.  Geology  of  Coal  (1-6)  Origin,  geologic  modifications,  microscopy 
of  coal;  relations  to  enclosing  sediments;  geologic  and  geographic  distribution.  Pre- 
requisite: Geol.  32  or  Chem.  35.  Professor  Spackman 


t  Credits  to  be  arranged,  3  to  6  per  semester. 
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Geol.  530.     Geological  Problems  (3-6)     Study,  from  the  literature,  of  a  selected 
geological  problem.  Prerequisite:  10  credits  of  geology  and  mineralogy. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Geol.  451.  Economic  Geology  (3) 

Geol.  461.  Geology  of  the  United  States  (3)                             Professor  Miller 

Geol.  464.  Paleontology  (3)                                                            Professor  Swartz 

Geol.  481.  Geology  of  Oil  and  Gas  (3) 

Geol.  482.  Metallic  Mineral  Deposits  (3) 

Geol.  483.  Structural  Geology  (3)                                              Professor  Osherg 

Geol.  484.  Paleozoic  Stratigraphy  (3)                                         Professor  Swartz 

Geol.  485.  Paleontology  (2)                                                           Professor  Swartz 

Geol.  486.  Stratigraphic  Methods  (1)                                          Professor  Swartz 

Geol.  488.  Earth  Sciences  Seminar  CO 

Geol.  489.  Earth  Sciences  Report  0) 


GEOPHYSICS  AND  GEOCHEMISTRY 

Professor  B.  F.  Howell,  Jr.,  M.S.,  Ph.D. 

Chief  of  the  Division 

Geophys.  500.  Geophysical  Seminar  Q  per  semester)  Discussion  of  geophysi- 
cal reports  and  papers;  scientific  outlook.  Prerequisites:  Geophys.  401,  402. 

Professor  Howell 

Geophys.  501.  Research  0-15  per  semester)  Original  research  in  geophysics  or 
geochemistry. 

Geophys.  502.  Seismic  Instruments  (X)  Characteristics  and  design  of  seismo- 
meters and  seismic  recorders.  Given  alternate  years.  Prerequisites:  Phys.  285,  dif- 
ferential equations.  Professor  Howell 

Geophys.  503.  Special  Studies  in  Geophysics  0_9)  Special  studies  of  the 
theories  of  geophysical  methods.  Prerequisite:  6  credits  in  geophysics. 

Professor  Howell 

Geophys.  507.  Seismology  C3)  Nature  and  transmission  of  seismic  waves;  cause 
and  occurrence  of  earthquakes;  applications  in  seismic  prospecting.  Prerequisites: 
Math.  431,  Phys.  285.  Prof essor  Howell 

Geophys.  508.  Tectonics  C3)  Seminar  in  the  cause  and  nature  of  the  principal 
deformations  of  the  earth.  Prerequisite:  Geol.  483.  Professor  Howell 

Geophys.  509.  Geochemistry  Seminar  Q  per  semester)  Prerequisite:  Geophys. 
406.  Professor  Keith 

Geophys.  510.  Problems  in  Geochemistry  Q-9)  Laboratory  and  library  study 
of  special  problems.  Prerequisite:  Geophys.  406. 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Geophys.  401.  Mining  Geophysics  (3) 

Geophys.  402.  Petroleum  Geophysical  Prospecting  (3)         Professor  Howell 

Geophys.  403.  Geophysics  Field  Work  (1-3)     Summer  practicum. 

Geophys.  404.  Mining  Geophysics  Laboratory  (1) 

Geophys.  405.  Introductory  Geophysics  (3)  Professor  Howell 

Geophys.  406.  Introductory  Geochemistry  (3)  Professor  Keith 

Geophys.  407.  Well  Logging  (2) 


GERMAN 

Professor  Philip  A.  Shelley,  A.M.,  Ph.D. 
Head  of  the  Department 

Ger.  501.  German  Language  Seminar  (3-9)  Critical  study  of  special  problems 
in  the  Germanic  languages,  with  emphasis  on  Gothic  and  the  High  German  dialects 
in  different  eras.  Papers. 

Ger.  515.  German  Literature  Seminar  (3-9)  Special  aspects  and  characteris- 
tics of  individual  writers  and  various  types  and  periods  of  literature. 

Ger.  524.  Intensive  Study  of  the  Life  and  Works  of  Goethe  (3)  Various 
phases  of  the  poet's  life  and  individual  works.  Professor  Buffington 

Ger.  531.  Special  Studies  in  the  German  Lyric  (3)  Professor  Shelley 

Ger.  532.  Special  Studies  in  the  German  Drama  (3)  Professor  Adolf 

Ger.  533.  Special  Studies  in  the  German  Short  Story  (3)  Professor  Steiner 

Ger.  534.  Special  Studies  in  the  German  Novel  (3)  Professor  Adolf 

Ger.  551.  Middle  High  German  (3)  Extensive  reading  of  texts;  characteristics 
of  the  various  dialects.  Professor  Buffington 

Ger.  552.  Old  High  German  (3)  Essentials  of  the  grammar,  with  special  treat- 
ment of  the  High  German  sound  shift  and  of  ablaut  and  umlaut.  Reading  of  works 
written  before  1100  A.  D.  Papers.  Professor  Buffington 

Ger.  553.  Gothic  (3)  Essentials  of  the  grammar;  reading  of  Ulfilas'  Bible  transla- 
tion. Suitable  also  for  advanced  students  in  English.  Papers.  Professor  Adolf 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ger.  400.     Proseminar  in  Bibliography  and  Methods  of  Research  (2) 

Professor  Shelley 
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Ger.  401.     History  of  the  German  Language  (3)  Professor  Bufftngton 

Ger.  421.     German  Literature  in  the  18th  Century  (3)     Professor  Buffington 
Ger.  422.     German  Literature  in  the  19th  Century  (3)  Professor  Adolf 

Ger.  423.     German  Literature  of  the  20th  Century  (3)         Professor  Steiner 
Ger.  443.     Literary  Relations  of  Germany  with  England  and  America  (3-9) 

Professor  Shelley 


GREEK 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 
Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  'permits,  the  Department  of  Classical  Lan- 
guages will  offer  graduate  work;  hut  not  more  than  one  of  the  following  courses  will 
ordinarily  he  given  in  any  one  semester.  Prospective  students  should  confer  with  the 
department  hefore  registration. 

Greek  500.  Greek  Composition  (2)  Translation  of  extended  narrative  passages 
into  Attic  Greek;  a  thorough  review  of  forms  and  syntax;  attention  to  the  rhetorical 
elements  of  the  language.  Professor  Denver 

In  addition  to  this  course,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Greek  41  IS.     Essentials  of  Greek  (3) 

Greek  421.     Greek  Tragedy  (3)  Professor  Dengler 

Greek  422.     Greek  Comedy  (3)  Professor  Denver 

Greek  423.     Attic  Orators  (3)  Professor  Denver 

Greek  424.     Greek  History  or  Philosophy  (3)  Professor  Dengler 

Greek  427.     New  Testament  Greek  (3)  Professor  Dengler 


HEALTH  EDUCATION 

Consult  Professor  Arthur  L.  Harnett,  Jr.,  M.A.,  Ed.D. 

Health  Ed.  501.  Health  Implications  in  the  Growth  and  Development  of 
School  Children  (3)  Child  growth  and  development  emphasis  for  teachers; 
medical  inspection  and  examination;  preschool  program;  early  habit  formations; 
behavior  problems;  co-operation  of  parents,  teachers,  and  children.  Prerequisite: 
Health  Ed.  215.  Professor  Davis 

Health  Ed.  505.  Advanced  Techniques  in  Health  Education  (3)  Prerequi- 
sites: Health  Ed.  215,  399,  Psy.  437.  Professor  Harnett 

Health  Ed.  572.  Tests  and  Measurements  in  Health  Education  (3)  Criti- 
cal study,  evaluation,  and  demonstration  of  tests  and  measures  of  health  education; 
statistical  computations  of  data.  Prerequisites:  Phys.  Ed.  490,  Health  Ed.  215,  399. 

Professor  Masley 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Health  Ed.  403.     First  Aid,  Athletic  Conditioning  and  Training  (3) 

Professor  Fogg 
Health  Ed.  405.     Recent  Developments  in  Purlic  Health  Education  (3-6) 

Professor  Davis 
Health  Ed.  406.     Recent  Developments  in  School  Health  Education  (3) 

Professor  Davis 
Health  Ed.  407,  407X.     Advanced  Personal  and  Purlic  Health  (3) 

Professor  Harnett 
Health  Ed.  411,  41 IX.     Safety  Education  in  the  Schools  (3) 

Professor  Davis 
Health  Ed.  427.     Health  Factors  in  the  Development  of  the  Adolescent 
(3)  Professor  Davis 

Health  Ed.  453,  45 3X.     Organization  and  Administration  of  Health  Edu- 
cation    (3)  Professor  Harnett 
Health  Ed.  45 5S.     Relationships  of  Health  Education  to  the  Exact  Sci- 
ences (3)  Professor  Harnett 
Health  Ed.  456.     Advanced  Techniques  in  Rural  School  Health  (3) 

Professor  Davis 
Health  Ed.  49 5 S.     Family  Health  and  Human  Relations  (3-9) 

Professor  Davis 


HISTORY 

Professor  Alfred  G.  Pundt,  M.A.,  Ph.D. 
Head  of  the  Department 

Hist.  500.     Seminar  in  American  History  (3-6)     Subject  to  be  announced. 

Professors  Gray,  Hermann,  and  Klein 

Hist.  501.     European  Historiography  (3)  Professor  Pundt 

Hist.  502.     American  Historiography  (3)  Professor  Klein 

Hist.  506.     The  Diplomatic  Background  of  the  World  War,  1871  to  1914 
(3)     Prerequisites:  Hist.  18,  19. 

Hist.  507.     The  Reform  Movement  in  Modern  England,  1832  to  the  Present 
(3)  Professor  Pundt 

Hist.  508.     Studies  in  European  History,  1600-1789  (3)  Professor  Pundt 

Hist.  509.     The   French  Revolution  and   Napoleonic  Era,    1789-1815    (3) 
Prerequisites:  Hist.  18,  19.  Prof essor  Pundt 

Hist.  511.     Seminar  in  European  History  (3-6)       Professors  For ster  and  Pundt 

Hist.  512.     Studies  in  Pennsylvania  History  (3-6)  Professor  Klein 
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Hist.  520.     The  American  Revolution,  1763-1783  (3)     Prerequisites:  Hist.  20, 
21.  Professor  Hermann 

Hist.  529.     Cultural  History  of  the  Early  Middle  Ages  (3) 

Professor  Dahmus 

Hist.  532.     Studies  in  Medieval  Civilization  (3)  Professor  Dahmus 

Hist.  533.     Studies  in  History  of  the  United  States,  1829-1860  (3) 

Professor  Klein 

Hist.  534.     The  Civil  War  and  Reconstruction,  1860-1877  (3)     Prerequisites: 
Hist.  20,  21.  Professors  Klein  and  Hermann 

Hist.  536.     Studies  in  the  History  of  the  United  States,  1877-1900  (3) 

Hist.  538.     Studies  in  the  History  of  Foreign  Relations  of  the  United 
States,  1492  to  the  Present  (3) 

Hist.  562.     Seminar  in  Latin-American  History  (3-6)     Prerequisites:  Hist.  22, 
23.  Professor  Gray 

Hist.  563.     Studies  in  the  History  of  the  Caribbean  Area  (3)     Prerequisites: 
Hist.  22,  23.  Professor  Gray 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Hist.  405,  405X.     Historical  Background  of  American  Political  Parties, 
1607-1900(3)  Professor  Rayhack 

Hist.  406.     History  of  American  Labor  (3)  Professor  Rayhack 

Hist.  407.     The  Diplomatic  History  of  the  United  States  (3) 

Professor  DeNovo 
Hist.  418.     Pvenaissance  and  Reformation  (3) 

Hist.  419,  419X.     Recent  European  History  (3)  Professor  Forster 

Hist.  421,  421X.     Recent  American  History  (3) 

Hist.  423.     The  Formative  Period  of  American  History  (3)      Professor  Klein 
Hist.  437.     The  Middle  Ages  from  Constanttne  to  the  Crusades  (3) 

Professor  Dahmus 
Hist.  438.     The  Middle  Ages  from  the  Crusades  to  the  Renaissance  (3) 

Professor  Dahmus 
Hist.  439.     History  of  England  to  1689  (3)  Professor  Dahmus 

Hist.  440.     History  of  Great  Britain  Since  1689  (3)  Professor  Forster 

Hist.  441.     Recent  History  of  Great  Britain  (3)  Professor  Forster 

Hist.  443.     History  of  Modern  Russia  (3) 
Hist.  444.     Eastern  Europe  in  Modern  Times  (3) 
Hist.  446.     The  Development  of  the  British  Empire  (3) 
Hist.  447.     Economic  Development  of  Modern  Europe  Since  1750  (3) 

Professor  Pundt 
Hist.  448.     Social  and  Cultural  History  of  Modern  Europe  (3) 
Hist.  450.     Economic  Development  of  Colonial  America,  1607-1783  (3)     To 
alternate  with  Hist.  451.  Professor  Hermann 
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Hist.  451.     Social  and  Cultural  History  of  Colonial  America,  1607-1783 

(3)     To  alternate  with  Hist.  450.  Professor  Hermann 

Hist.  452.     Social  and  Cultural  History  of  the  United  States  Since  1783 

(3)  Professor  Brown 

Hist.  453.     American  Political  Biography  (3)  Professor  Hermann 

Hist.  454.     The  Economic  Development  of  the  United  States  in  the  19th 

Century  (3)  Professor  McNall 

Hist.  460.     Latin  America  and  the  United  States  (3)  Professor  Gray 

Hist.  461.     Social  and  Cultural  History  of  Latin  America  (3)     To  alternate 

with  Hist.  460.  Professor  Gray 

Hist.  499X.     Foreign  Study  in  History  (2-6) 


HOME  ART 

Professor  Christine  F.  Salmon,  B.Arch.,  M.Arch. 
Acting  Chairman  of  the  Division 

H.  Art  500.     Research  in  Home  Art  (1-6  per  semester) 

H.  Art  501.     Thesis  (1-15) 

H.  Art  515.  Backgrounds  of  the  Home  Arts  (3)  Evaluation  of  useful  objects 
in  respect  to  their  form,  function,  and  time;  selections  for  exhibition.  Prerequisites: 
H.  Art  216  or  Art  54  or  Art  Ed.  6,  and  Art  74  or  H.  Art  240. 

H.  Art  541.  Art  in  the  Environment  (3)  Approach  based  upon  human  needs 
with  consideration  of  materials  in  the  light  of  their  use  in  home  living.  Prerequisite: 
Art  76  or  Art  Ed.  5  or  H.  Art  440. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

H.  Art  433,  433X.     Advanced  Home  Crafts  (2-12) 

H.  Art  434.     The  Art  and  the  Crafts  in  the  Homemaking  Program  (3-6) 

H.  Art  440,  440X.     Home  Furnishing  Proelems  (3) 

H.  Art  443.     Home  Arts  in  the  Adult  Program  (3) 

H.  Art  444,  444X.     Home  Furnishing  Teaching  Problems  (3) 

H.  Art  447,  447X.     Home  Furnishings  for  the  Family  (3) 


HOME-COMMUNITY  RELATIONSHIPS 

Professor  Helen  R.  LeBaron,  M.S.,  Ph.D. 

Chairman  of  the  Division 

H.C.  Rel.  500.     Research  in  Home-Communtty  Relationships  (1-6  per  semes- 
ter) 
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HOME    ECONOMICS    EDUCATION 

H.C.  Rel.  501.     Thesis  (1-15) 

H.C.  Rel.  502,  502v,  502X,  502vX.  Home  Economics  and  American  Society 
(3)  Family  life  education  in  relation  to  a  democratic  culture;  emphasis  upon  the 
interrelatedness  of  socioeconomic  problems  and  the  American  family. 

H.C.  Rel.  503.     Graduate  Seminar  in  Home  Economics  (1) 

Professor  Henderson 


HOME  ECONOMICS  EDUCATION 

Professor  Jean  D.  Amberson,  M.A.,  Ph.D. 
Head  of  the  Department 

H.E.  Ed.  500,  500v.     Research  in  Home  Economics  Education  (1-6) 

Professor  Amberson  or  Hatcher 

H.E.  Ed.  501,  501v.     Thesis  (1-15) 

H.E.  Ed.  502,  502v.  Home  Economics  Instruction  at  the  College  Level 
(3)  Teaching  techniques  suitable  for  college  instruction  in  home  economics;  for 
prospective  home  economics  college  teachers  not  majoring  in  home  economics 
education. 

H.E.  Ed.  503,  503v.  Problems  in  Home  Economics  Teacher  Education  (3) 
Organization  of  college  programs  of  teacher  education;  use  of  resources;  records; 
field  services;  recruitment  and  selection  of  personnel.  Prerequisite:  at  least  two 
years  of  experience  in  teaching  home  economics. 

H.E.  Ed.  505,  505v,  505X,  505vX.  Practicum  in  Teaching  Home  Economics 
in  the  Secondary  School  (3-6)  Projects  in  home  economics  education  which 
may  be  carried  out  in  the  school  in  which  the  teacher  is  regularly  employed. 

Professor  Amberson 

H.E.  Ed.  506,  506v,  506X,  506vX.  Current  Developments  in  Education  in 
Relation  to  Home  Economics  (3)  Opportunity  for  home  economists  to  study 
newer  developments  in  education.  Prerequisite:  one  year  of  teaching  experience  in 
home  economics.  Professor  Amberson 

H.E.  Ed.  509,  509v,  509X,  509vX.  Curriculum  Workshop  in  Family  Life 
Education  (3)  Laboratory  course  in  problems  of  curriculum  building;  individual 
problems  in  this  field;  frequent  individual  and  group  conferences.  Prerequisite:  one 
year's  experience  in  teaching  home  economics.  Professor  Amberson  or  Hatcher 

H.E.  Ed.  510,  510v,  510X,  510vX.  The  Supervision  of  Home  Economics 
Teaching  (2-6)  For  teachers  of  home  economics  desiring  to  qualify  as  city,  coun- 
ty, or  student  teacher  supervisors.  Prerequisite:  graduation  from  four-year  teacher 
training  curriculum  and  two  years'  teaching  experience  in  home  economics. 

Professors  Amberson,  Hatcher,  or  Riegel 
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H.E.  Ed.  518,  518v,  518X,  518vX.  Evaluation  in  Family  Life  Education  (3) 
Methods  of  evaluating  progress  toward  goals  in  home  economics  education  and  the 
use  of  findings  in  program  planning  and  revision.  Professor  Hatcher 

H.E.  Ed.  521,  521v,  521X,  521vX.  Home  Economics  Education  Seminar 
(2-3)  Selected  topics  and  recent  developments  in  education  for  family  living.  Con- 
ferences and  guidance  relative  to  individual  research  problems. 

Professor  Amherson  or  Hatcher 

H.E.  Ed.  526,  526v,  526X,  526vX.  The  Community  Program  in  Family  Life 
Education  (2-3)  Ways  of  discovering  community  needs  and  resources;  methods 
in  developing  the  community  program  in  family  living;  leadership  education  for 
the  lay  member  of  the  community. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

H.E.  Ed.  406,  406v,  406X,  406vX.  Teaching  Aids  in  Family  Life  Education 
( 1  -4 )  Professor  Riegel 

H.E.  Ed.  427,  427v,  427X,  427vX.     Family  Life  Education  (3) 

H.E.  Ed.  443,  443v,  443X,  443vX.     Adult  Homemaking  Education  (3) 

Professor  Cook 

H.E.  Ed.  463,  463v.     Senior  Seminar  (1) 

H.E.  Ed.  466,  466v.     Student  Teaching  (9) 

H.E.  Ed.  478,  478v,  478X,  478vX.  Appraising  Student  Progress  in  Educa- 
tion for  Family  Living  (3) 

H.E.  Ed.  479,  479v.     Readings  in  Home  Economics  Education  (1-4) 


HORTICULTURE 

Professor  Warren  B.  Mack,  M.S.,  Ph.D.,  Sc.D.,  A.N.A. 
Head  of  the  Department 

Hort.  500.  Ecology  of  Fruit  Plants  (3)  The  factors  limiting  the  distribution 
and  intensity  of  culture  of  fruit  species  and  varieties  and  the  effect  of  environ- 
mental factors  on  cultural  practices. 

Hort.  501.  Pomology  Research  (2-12)  Investigation  of  problems  involving  re- 
view of  literature,  field  and  laboratory  research.  Prerequisite  or  concurrent:  Hort. 
445.  Professor  White 

Hort.  503.  Experimental  Plant  Breeding  (3-6)  Problems  based  mainly  on 
the  research  work  of  the  department,  with  a  review  of  experimental  methods  and 
literature.  Prerequisite:  Hort.  444.  Professor  Larson 

Hort.  504.  Vegetable  Crop  Research  (2-9)  Investigation  of  problems  invol- 
ving review  of  literature,  field  and  laboratory  research.  Prerequisite:  Hort.  420  or 
424.  Professor  Odland 

Hort.  505.  Problems  in  Vegetable  Production  (2-6)  Methods  used  in  the 
more  valuable  contributions  to  vegetable  production.  Prerequisite:  Hort.  420  or  424. 

Professor  Odland 
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Hort.  506.  Nutrition  of  Horticultural  Crops  (2-4)  Principles,  applications, 
and  interpretations  of  diagnostic  methods  for  determining  fertilizer  requirements 
of  horticultural  crops.  Mr.  Smith 

Hort.  507.  Plant  Breeding  Research  (3-6)  A  critical  review  of  the  breeding 
projects  of  the  department,  with  original  investigations.     Prerequisite:  Hort.  444. 

Professor  Larson 

Hort.  512.  Principles  of  Fruit  and  Vegetable  Storage  (2-4)  Principles  in- 
volved in  the  maturation,  storage,  and  senescence  of  fruits  and  vegetables,  and  their 
application.  Professor  Mack 

Hort.  513.  Research  in  Ornamental  Horticulture  (2-12)  Review  of  re- 
search in  ornamental  horticulture,  with  original  investigations.         Professor  Meahl 

Hort.  514.  Propagation  of  Ornamental  and  Fruit  Plants  (3)  Factors  af- 
fecting the  asexual  and  sexual  propagation  of  fruit  and  ornamental  plants. 

Professor  Meahl 

Hort.  517.  Horticulture  Seminar  ( 1  per  semester)  Review  of  current  research 
publications  in  horticulture.  Each  student  presents  one  or  more  reviews  of  assigned 
topics. 

Hort.  518.  Research  Problems  in  Landscape  Horticulture  (2-12)  Selected 
problems  to  be  assigned  for  original  investigation  in  the  creation,  conservation,  or 
management  of  planted  areas.  Prerequisite:  Hort.  455.  Professor  Bracken 

Hort.  519.  Seminar  on  the  Genetics  of  Horticultural  Crops  (1  per  semes- 
ter) Review  of  current  research  publications  on  the  genetics  of  horticultural  crops. 
Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

Hort.  520.  Seminar  on  the  Breeding  of  Horticultural  Crops  (1  per  semes- 
ter)    Each  student  presents  one  or  more  reviews  of  literature  on  assigned  topics. 

Hort.  521.  Technical  Practices  in  Landscape  Contracting  (2-12)  Com- 
mercial and  technical  operations  in  landscape  contracting  and  maintenance  services. 
Prerequisites:  Hort.  460,  461.  Prof essor  Bracken 

Hort.  523.  Propagation  and  Improvement  of  Vegetable  and  Flower  Crops 
(3)  Methods  and  special  techniques  in  breeding  of  flowers  and  vegetables;  main- 
tenance of  seed  stocks  and  seed  production.  Prerequisite:  Hort.  444. 

Professor  Odland 

Hort.  524.     Experimental  Procedures  in  Horticultural  Research  (3) 

Professor  Larson 

Hort.  525.  Horticultural  Research  Techniques  (3)  Practice  in  and  com- 
parison of  methods  and  apparatus  used  in  horticultural  research.      Professor  White 

Hort.  526.  Research  in  Floriculture  (2-12)  Greenhouse  research  and  review 
of  literature.  Prerequisite  or  concurrent:  Hort.  427,  428.  Professor  Seeley 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Hort.  418.  Subtropical  and  Tropical  Fruits  (3)  Prof essor  White 

Hort.  420.  Advanced  Commercial  Vegetable  Production  (3) 

Professor  Odland 

Hort.  423.  Advanced  Fruit  and  Vegetable  Processing  (3) 

Hort.  424.  Advanced  Olericulture  (3-6) 

Hort.  427.  Advanced  Floriculture  (3) 

Hort.  428.  Advanced  Floriculture  (3) 

Hort.  444.  Advanced  Plant  Breeding  (3-6) 

Hort.  445.  Principles  of  Pomology  (3) 

Hort.  446.  Advanced  Pomology  (3) 

Hort.  447.  Problems  in  Pomology  (1-3) 

Hort.  453.  Nursery  Principles  and  Practice  (3) 

Hort.  454.  Landscape  Problems  (3-6) 

Hort.  455.  Landscape  Problems  (3-6) 

Hort.  456.  Problems  in  Nursery  Practice  (3) 

Hort.  460.  Landscape  Horticulture  Projects  (3) 

Hort.  461.  Parks  and  Park  Administration  (3) 

Hort.  462.  Institutional  Grounds  and  Their  Administration  (3) 

Professor  Bracken 

Hort.  463.  Landscape  Horticulture  Projects  (1-6)  Professor  Bracken 


Professor  Odland, 


Professor  Larson 

Professor  White 

Professor  White 

Professor  White 

Professor  Meahl 

Professor  Bracken 

Professor  Bracken 

Professor  Meahl 

Professor  Bracken 

Professor  Bracken 


HOTEL  ADMINISTRATION 

Professor  Esther  A.  Atkinson,  M.S. 
Head  of  the  Department  of  Hotel  and  Institution  Administration 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

Hl.  Adm.  440.     Hotel  Operational  Liabilities  (2)  Professor  Bower 

Hl.  Adm.  445.     Hotel  Organization  and  Operation  (3)  Professor  Bower 


HOUSING  AND  HOME  EQUIPMENT 

Professor  Delpha  E.  Wiesendanger,  M.S. 
Acting  Head  of  the  Department  of  Home  Management,  Housing,  and  Art 

Hs.  Eqp.  500.     Research  in  Housing  and  Equipment  (1-6  per  semester) 

Hs.  Eqp.  501.     Thesis  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 


Hs.  Eqp.  413.     Home  Equipment  (3) 

Hs.  Eqp.  470,  470X.     Housing  the  Family  (2-3) 
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INDUSTRIAL    ARTS 

INDUSTRIAL  ARTS 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 

Head  of  the  Department  of  Industrial  Education 

Professor  John  F.  Friese,  M.S. 

Ind.  Arts  574.  History  and  Philosophy  of  Industrial  Arts  (2-3)  Historical 
developments  and  concurrent  educational  philosophies  of  industrial  arts  in  Ameri- 
can education.  Prerequisites:  6  hours  in  professional  courses  in  industrial  arts  and 
teaching  experience. 

Ind.  Arts  575.  Problems  in  Industrial  Arts  Education  (2-3)  Subject  mat- 
ter, projects,  methods  of  manual  and  informational  teaching,  aids  and  devices,  selec- 
tion of  text  and  reference  materials,  personnel  organization,  shop  management, 
problem  pupils.  Prerequisites:  6  hours  in  professional  courses  in  industrial  arts  and 
teaching  experience. 

Ind.  Arts  576.  Supervision  and  Administration  of  Industrial  Arts  Educa- 
tion (2-3)  How  to  organize,  supervise,  and  administer  functioning  programs  of 
industrial  arts;  the  duties  of  a  supervisor  and  director  of  industrial  arts.  Prerequisites : 
6  hours  in  professional  courses  in  industrial  arts  and  teaching  experience. 

Ind.  Arts  577.  Testing  in  Industrial  Arts  (2-3)  Construction  of  informal 
manipulative  and  written  tests;  use  of  standardized  mechanical  aptitude  and  achieve- 
ment tests;  construction  and  use  of  rating  scales;  scoring  and  grading;  interpretation 
of  test  results.  Prerequisites:  6  hours  in  professional  courses  in  industrial  arts  and 
teaching  experience. 

Ind.  Arts  578.  Research  in  Industrial  Arts  (1-18)  Individual  research  in  in- 
dustrial arts  for  dissertations  and  lesser  research  studies.  Prerequisite:  6  hours  in 
professional  courses  in  industrial  arts. 

Unit  A.     Common  Research  Techniques  in  Industrial  Arts  (2-3) 
Unit  B.     Individual  Research  Problems  in  Industrial  Arts  (1-15) 

Ind.  Arts  579.  Master's  Thesis  in  Industrial  Arts  (1-6)  Conferences  and 
assignments  relating  to  the  preparation  of  an  acceptable  thesis  for  the  Master  of 
Science  or  Master  of  Education  degrees.  Prerequisite :  6  hours  in  professional  courses 
in  industrial  arts. 

Ind.  Arts  580.  Seminar  in  Industrial  Arts  (2-9)  Directed  intensive  study,  in- 
vestigation, or  research  in  selected  phases  of  the  program;  reports  and  constructive 
criticism.  Prerequisites:  6  hours  in  professional  courses  in  industrial  arts  and  teach- 
ing experience. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ind.  Arts  407,  407X.  Industrial  Arts  Education  (2-3) 

Ind.  Arts  421,  421X.  Curriculum  Materials  in  Industrial  Arts  (2-3) 

Ind.  Arts  470,  470X.  Problems  in  Senior  High  School  Industrial  Arts 
(2-3) 
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INDUSTRIAL  EDUCATION 

Professor  S.  Lewis  Land,  M.S.,  Ph.D. 
Head  of  the  Department 

Ind.  Ed.  501v.  Seminar  in  Vocational  Education  (1-12)  Conferences,  investi- 
gations, and  discussion  for  advanced  students  and  mature  persons  who  have  had 
experience  as  teachers,  supervisors,  or  administrators. 

Ind.  Ed.  506v.  Administration  of  Vocational  Education  (1-6)  The  job  of 
the  local  director  of  industrial  education  in  organizing  and  developing  city  and  other 
local  programs  of  industrial  education.  Prerequisite:  6  semester  hours  in  industrial 
education  or  valid  director's  certificate,  equivalent  training  and  experience. 

Ind.  Ed.  510v.  Vocational  Education  for  Administrators  (2-3)  Designed 
for  school  administrators  and  supervisors  who  desire  an  understanding  of  practical 
arts  and  vocational  education.  Prerequisite:  Ind.  Ed.  lv  or  trade  or  teaching  experi- 
ence. 

Ind.  Ed.  550v.     Research   in   Vocational    Education    (1-12)     Research    tech- 
niques in  vocational  education  and  research  problems  in  connection  with  work  of 
evening,  part-time,  or  day  vocational  industrial  schools. 
Unit  A.     Research  Techniques  in  Vocational  Industrial  Education  (2-3) 
Unit  B.     Individual  Research  Problems  in  Vocational  Industrial  Education  (1-10) 

Ind.  Ed.  555v.     Current  Problems  in  Vocational  Education  (1-6)     Recent 
trends  and  developments  in  part-time,  full-time,  and  evening  school  education,  in- 
volving critical  analysis  of  objectives,  content,  and  outcome. 
Unit  A.     Changing  Industrial,  Economic,  and  Social  Conditions  (1) 
Unit  B.     Policies  and  Program  of  the  American  Vocational  Association  (1) 
Unit  C.     Federal  and  State  Vocational  Legislation,  Present  and  Pending  (1) 
Unit  D.     Financing  Vocational  Education  ( 1 ) 

Unit  E.     Current  Administrative  Problems  in  Vocational  Education  (1) 
Unit  F.     Current  Administrative  Problems  in  Vocational  Education  {continued) 
(1) 

Ind.  Ed.  558v.  Frontier  Problems  in  Vocational  Industrial  Education  (2-3 
per  unit) 

Unit  A.     Federal  Legislation  (2-3) 

Unit  B.     Present-Day  Local  Personnel  and  Curriculum  Problems  (2-3) 
Unit  C.     State  and  Local  Supervision  and  Administration  (2-3) 

Ind.  Ed.  560v.  Philosophy  of  Industrial  Education  (2-3)  Principles  and  be- 
liefs upon  which  progressive  industrial  education  rests;  basic  concepts  underlying 
practical  arts  and  vocational  education;  literature  for  evaluating  instructional  prac- 
tices. Prerequisite:  12  hours  in  industrial  education  or  teaching  experience. 

Ind.  Ed.  590v.  Master's  Thesis  in  Industrial  Education  (2-6)  Conferences 
and  assignments  relating  to  the  selection  and  preparation  of  an  acceptable  thesis  for 
the  degree  of  Master  of  Education  or  Master  of  Science. 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Ind.  Ed.  401v,  401vX.     History  of  Industrial  Education  (2-3) 

Ind.  Ed.  402v,  402vX.     Supervision  of  Vocational  Education  (2-3) 

Ind.  Ed.  403v,  403vX.     Supervised  Field  Work  (1-6) 

Ind.  Ed.  405v,  405vX.     Conference  Leader  Training  (2-3) 

Ind.  Ed.  408v,  408vX.     Occupations  (2-3) 

Ind.  Ed.  409v,  409vX.     Tests  and  Measurements  (2-3) 

Ind.  Ed.  412v,  412vX.     Special  Problems  in  Vocational  Education  (2-4) 

Ind.  Ed.  414v,  414vX.     Vocational  Educational  Guidance  (2-3) 

Ind.  Ed.  415v,  415vX.     Problems    in    Co-ordinating    Vocational    Education 

(2-3) 
Ind.  Ed.  418v,  418vX.     Problems  in  Audio- Visual  Aids  in  Industrial  Educa- 
tion (2-3) 
Ind.  Ed.  420v,  420vX.     Occupational  Hygiene  (2-3) 
Ind.  Ed.  425 v,  425vX.     Workshop  in  Industrial  Education  (1-6) 
Ind.  Ed.  427v,  427vX.     Advanced  Course  of  Study  Building  (2-3) 
Ind.  Ed.  430v,  430vX.     Safety  Education  for  Vocational  Teachers  (2-3) 
Ind.  Ed.  446v,  446vX.     Improvement  of  Instruction  in  Vocational  Educa- 
tion (2-4) 
Ind.  Ed.  450v,  450vX.     Shop  Layout  and  Management  (2-3) 
Ind.  Ed.  458v.     Emerging  Problems  in  Vocational  Education  (1-7) 
Unit  A.     Federal  and  State  Laws  Relating  to  Vocational  Education  ( 1 ) 
Unit  B.     Framework  of  Federal,  State,  and  Local  Administrative  Agencies  (1) 
Unit  C.     Federal,  State,  and  Local  Policies  and  Plans  for  Vocational  Education  ( 1 ) 
Unit  D.     Local  Administration  of  Vocational  Education  (1) 
Unit  E.     Lahor  Laws  and  Lahor  Relations  Affecting  Education  (1) 
Unit  F.     Vocational  Training  for  War  and  Postwar  Eras  ( 1 ) 

Unit  G.     Problems  in  Vocational  Rehabilitation  of  the  Physically  Handicapped 
(0 
Ind.  Ed.  460S.     Problems  in  Vocational  Rehabilitation  of  the  Handicapped 
(1-6) 

Unit  A.     The  Counseling  Interview  in  Vocational  Rehabilitation  (1-3) 
Unit  B.     Occupational  Information  and  Placement  Techniques  in  Vocational  Re- 
habilitation (1-3) 


INDUSTRIAL  ENGINEERING 

Professor  Clarence  E.  Bullinger,  I.E.,  M.S. 
Head  of  the  Department 

I.E.  501.  Manufacturing  Methods  (2-8)  Special  projects  including  investiga- 
tion; experimentation,  design,  and  research  of  some  one  or  more  special  types  of 
manufacture.  Professor  Bullinger 
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I.E.  502.  Management  Methods  (3-6)  Intensive  study  of  the  newer  phases  of 
scientific  management,  including  production  control  and  application  of  Gantt  charts; 
research  on  special  problems.  Professor  Bullinger 

I.E.  503.     Personnel  Relations  (2-8)     Research  on  special  topics. 

Professor  Bullinger 

I.E.  505.  Graphical  Computation  (2-10)  The  construction  of  natural  and  loga- 
rithmic scales,  applications  of  various  co-ordinate  papers  and  construction  of  nomo- 
graphic or  alignment  charts;  determination  of  empirical  formulae  from  engineering 
data.  Professor  Babcock 

I.E.  506.  Time  and  Motion  Study  (3-9)  Machine  data,  elementary  and  funda- 
mental machine  times;  determination  of  fatigue  curves;  design  of  Barth  slide  rules, 
micromotion  study  and  chart  plotting  of  micromotion  results;  chronocyclegraph 
study.  Professor  Anderson 

I.E.  507.  Budgetary  Control  and  Standard  Costs  (3-6)  Divisional  budgets  as 
control  media;  establishing  standard  cost  data,  standard  cost  accounting  procedures, 
and  the  use  of  cost  variances  in  controlling  manufacturing  operations.  Prerequisite: 
I.E.  401.  ProfessorHussey 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

I.E.  401.     Industrial  Accounts  (4)  Professor  Hussey 

I.E.  404.     Scientific  Management  (2)  Professor  Bullinger 

I.E.  406.     Factory  Planning  (2)  Professor  Babcock 

I.E.  409.     Personnel  Administration  (3)  Professor  Thomas 

I.E.  411.     Manufacturing  Budgets  (2)  ProfessorHussey 

I.E.  422a,b,c,d,e,f.     Industrial  Engineering  Problems  (2  per  unit) 

Professors  Babcock,  Bullinger,  Anderson,  Hussey,  and  Thomas 

I.E.  423.     Quality  Control  (2-3)  Professor  Bullinger 

I.E.  424.     Job  Evaluation  (3)  Professor  Thomas 

I.E.  429.     Plastic  Working  of  Metals  (3)  Professor  Roscoe 


INSTITUTION  ADMINISTRATION 

Professor  Esther  A.  Atkinson,  M.S. 
Head  of  the  Department  of  Hotel  and  Institution  Administration 

In.  Adm.  500.     Research  in  Institution  Administration  (1-6  per  semester) 

In.  Adm.  501.     Thesis  (1-15) 

In.  Adm.  502.     Problems  in  Institutional  Administration  (3-6)     Individual 
study  of  problems  in  institutional  administration.  Prerequisites:  In.  Adm.  326,  330. 

Professor  Atkinson 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

In.  Adm.  410.     Tea  Room  Management  (3) 

In.  Adm.  437a,b,cS.     School  Cafeteria  Problems  (1-3)     Units  A,  B,  C,  1  credit 

per  unit. 
In.  Adm.  438.     School  Lunch  Administration  (3) 
In.  Adm.  461.     Institution  Administration  (3) 
In.  Adm.  462.     Institution  Experience  (3) 


ITALIAN 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

It.  571.  Seminar  in  Italian  Literature  (3)  Lectures  on  methods  of  research. 
Students  will  pursue  common  and  individual  investigations  in  fields  selected  after 
consultation  with  the  instructor. 


JOURNALISM 

Professor  Franklin  C.  Banner,  M.A. 
Head  of  the  Department 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

Journ.  416.  Advanced  Copy  Reading  (3) 

Journ.  424.  Advanced  Reporting  (3) 

Journ.  430.  Supervision  and  Management  of  School  Publications  (3) 

Journ.  441.  Advanced  Advertising  Copywrittng  (3) 

Journ.  480.  Problems  of  Publishing  (3) 


LATIN 

Professor  Robert  E.  Dengler,  A.M.,  Ph.D. 

Head  of  the  Department  of  Classical  Languages 

If  the  schedule  of  undergraduate  work  permits,  the  Department  of  Classical  Lan- 
guages will  offer  graduate  work;  hut  not  more  than  one  of  the  following  courses  will 
ordinarily  he  given  in  any  one  semester.  Prospective  students  should  confer  with  the 
department  hefore  registration. 

Latin  500.     Latin  Literature  (3)     Lectures  and  collateral  readings  on  the  major 
forms  of  Latin  literature;  readings  in  the  original  Latin  to  supplement  the  lectures. 

Professor  Denver 
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Latin  501.  Roman  Religion  and  Philosophy  (3)  Development  of  religious 
concepts  at  Rome  from  primitive  Italic  origins  to  the  advanced  forms  that  culminated 
in  Roman  Stoicism.  Professor  Krauss 

Latin  502.  Latin  Epigraphy  (3)  Lectures  and  readings  on  Roman  inscriptions; 
illustrative  exercises.  Professor  Krauss 

Latin  503.  Latin  Paleography  (3)  The  Latin  alphabet,  writing  materials, 
Roman  book  and  cursive  hands;  illustrative  exercises.  Professor  Dengler 

Latin  504.  Roman  Topography  (3)  The  physical  development  of  the  city  of 
Rome,  its  walls,  aqueducts,  bridges,  streets,  fora,  public  buildings,  temples,  etc.; 
building  materials  and  methods  of  construction.  Professor  Krauss 

Latin  510.     Latin  Seminar  (3) 

Latin  518.  Latin  Research  (1-3)  Prosecution  of  an  assigned  problem  under  the 
guidance  of  a  member  of  the  department.  Professor  Dengler 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Latin  428.     Lucretius  (3)  Professor  Krauss 

Latin  429.     Quintilian  (3)  Professor  Krauss 

Latin  431.     Juvenal  (3)  Prof essor  Krauss 
Latin  436S.     Functional  Problems  in  Latin  (3) 

Latin  440a,b,c,dS.     College  Latin  (3-12)  Professor  Dengler 


LIBRARY  SCIENCE 

Consult  Librarian  Ralph  W.  McComb,  M.A. 

The  following  courses  may  he  taken  for  graduate  credit  under  the  restrictions  in  force: 

Lib.  Sci.  403S.     Intermediate  Dictionary  Cataloging  and  Subject  Headings 

(2-3) 
Lib.  Sci.  405S.     Intermediate  Reference  Work  and  Bibliography  (2-3) 


MATHEMATICS 

Professor  Orrin  Frink,  Jr.,  M.A.,  Ph.D. 
Head  of  the  Department 

Math.  500.     Analytical  Mechanics  (3)     An  exposition  of  rigid  dynamics,  the 
potential  function,  and  Lagrange's  equations.  Prerequisite:  Math.  419. 
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Math.  501.  Theory  of  Functions  of  a  Real  Variable  (3)  Theory  of  real 
functions,  sets,  measure,  derivatives,  and  integrals.  Prerequisite:  Math.  420. 

Math.  502.  Theory  of  Functions  of  a  Real  Variable  (3)  Continuation  of 
Math.  501. 

Math.  503.  Fourier  Series  and  Harmonic  Functions  (3)  Fourier  series  and 
integrals;  spherical  harmonics,  Bessel  functions,  etc.,  with  special  emphasis  on  their 
applications.  Prerequisites:  Math.  90,  420. 

Math.  505.  Integral  Equations  (3)  Fredholm  and  Volterra  equations,  and  ap- 
plications. Prerequisite:  Math.  421. 

Math.  507.     Calculus  of  Variations  (3)     Prerequisites:  Math.  90,  421. 

Math.  508.  Theory  of  Functions  of  a  Complex  Variable  (3)  Development 
of  the  complex  number  system;  theory  of  analytic  functions.  Prerequisite:  Math. 
421. 

Math.  509.  Theory  of  Functions  of  a  Complex  Variable  (3)  Continuation 
of  Math.  508. 

Math.  510.  Theory  of  Groups  (3)  General  properties  of  groups  with  applica- 
tions. Prerequisite:  mathematical  maturity. 

Math.  511.  Introduction  to  Higher  Algebra  (3)  Algebra  of  matrices,  deter- 
minants, bilinear  and  quadratic  forms.  Prerequisite:  Math.  11. 

Math.  512.     Introduction  to  Higher  Algebra  (3)     Continuation  of  Math  511. 

Math.  513.  Advanced  Analytic  Geometry  (3)  Introduction  of  homogeneous 
co-ordinates  and  their  use  in  the  study  of  projective  properties.  Prerequisite:  Math. 
30. 

Math.  514.     Advanced  Analytic  Geometry  (3)     Continuation  of  Math.  513. 

Math.  520.  Projective  Geometry  (3)  A  general  study  of  the  subject  from  the 
postulational  standpoint.  Prerequisite:  Math.  30.  Alternate  years  or  as  required. 

Math.  521.     Projective  Geometry  (3)     Continuation  of  Math.  520. 

Math.  522.  Metric  Differential  Geometry  (3)  The  usual  classical  treatment 
of  the  subject.  Prerequisite:  Math.  11  or  30. 

Math.  523.     Differential  Geometry  (3)     Continuation  of  Math.  522. 

Math.  530.  Topology  (3)  Topological  spaces,  combinatorial  topology,  applica- 
tions to  algebra  and  analysis.  Prerequisite:  mathematical  maturity. 

Math.  531.     Topology  (3)     Continuation  of  Math.  530. 

Math.  532.  Theory  of  Sets  (3)  Theory  of  abstract  sets;  cardinal  and  ordinal 
numbers;  sets  of  points  in  Euclidean  space  and  in  general  metric  space;  theory  of 
measure  with  applications  to  geometry  and  function  theory.  Prerequisite:  general 
mathematical  maturity. 
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Math.  533.     Theory   of    Sets    (3)     Continuation  of   Math.    532.   Prerequisite: 

Math.  532. 

Math.  534.  Theory  of  Algebraic  Numbers  (3)  An  introduction  to  the  num- 
ber theory  of  quadratic  fields,  with  a  study  of  the  theory  of  ideals  in  quadratic  and 
higher  fields,  with  application.  Prerequisite:  Math.  404. 

Math.  535.  Modern  Algebraic  Theories  (3)  Algebraic  invariants,  matrices, 
quadratic  and  Hermitian  forms,  Galois  theory  of  equations,  modular  systems,  etc. 
Prerequisite:  general  mathematical  maturity. 

Math.  536.     Modern  Algebraic  Theories  (3)     Continuation  of  Math.  535. 

Math.  550.  Mathematical  Logic  (3)  The  logical  basis  of  mathematics  and  its 
ultimate  nature.  Prerequisite:  general  mathematical  maturity. 

Math.  552.  Numerical  Methods  (3)  Procedures  for  practical  calculation,  in- 
cluding interpolation,  solution  of  equations,  iterative  methods,  harmonic  analysis, 
and  use  of  modern  calculating  equipment.  Prerequisite:  Math.  420. 

Math.  553.  Numerical  Methods  (3)  Continuation  of  Math.  552.  Prerequisite: 
Math.  552. 

Math.  560.  Theory  of  Differential  Equations  (3)  Prerequisites:  Math.  90, 
421. 

Math.  561.  Theory  of  Differential  Equations  (3)  Continuation  of  Math. 
560. 

Math.  570.  Special  Topics  in  Geometry  (3-6) 

Math.  571.  Special  Topics  in  Analysis  (3-6) 

Math.  572.  Special  Topics  in  Algebra  (3-6) 

Math.  573.  Special  Topics  in  Applied  Mathematics  (3-6) 

Math.  575.  Mathematics  Seminar  (2-6)  Selected  topics  from  recent  mathe- 
matical developments.  Prerequisite:  general  mathematical  maturity. 

Math.  576.     Mathematics  Seminar  (2-6)     Continuation  of  Math.  575. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Math.  403.  Modern  Methods  in  Geometry  (3) 

Math.  404.  Theory  of  Numbers  (3) 

Math.  405.  Partial  Differential  Equations  (3) 

Math.  407.  Foundations  of  Algebra  and  Geometry  (3) 

Math.  408.  Applications  of  Mathematics  (3) 

Math.  409.  Theory  of  Probability  (3) 

Math.  410.  Statistical  Methods  (3) 

Math.  411.  Finite  Differences  (3) 

Math.  417.  Vector  Analysis  (3) 
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Math.  419.  Analytical  Mechanics  (3) 

Math.  420.  Advanced  Calculus  (3) 

Math.  421.  Advanced  Calculus  (3) 

Math.  424.  Least  Squares  (2) 

Math.  425.  Curve  Fitting  (1) 

Math.  431.  Differential  Equations  (3) 

Math.  441.  Theory  of  Equations  (3) 

Math.  451.  Introduction  to  Applied  Mathematics  (3-6) 

Math.  452.  Introduction  to  Applied  Mathematics  (3-6) 

Math.  471.  Foundations  of  Algebra  (3) 

Math.  472.  Foundations  of  Geometry  (3) 

Math.  481.  Vectors  and  Matrices  (3) 


MECHANICAL  ENGINEERING 

Professor  Norman  R.  Sparks,  M.E. 
Head  of  the  Department 

M.E.  502.  Advanced  Gas  Turbines  (3-6)  The  thermodynamic  and  stress  analy- 
sis design  of  gas  turbine  and  compressor  units.  Prerequisite:  M.E.  409. 

M.E.  504.  Advanced  Thermodynamics  (3-6)  Pure  and  applied  thermodynamics 
including  its  application  to  advanced  engineering  problems;  collateral  reading  and 
discussion  of  the  classical  works  on  the  subject.  Prerequisite:  M.E.  3  or  104. 

M.E.  505.  Heat  Transmission  (3-6)  Applications  of  principles  of  heat  transfer 
to  efficient  design  of  mechanical  engineering  equipment.  Prerequisite:  M.E.  412. 

M.E.  506.  Mechanical  Engineering  Seminar  (1-4)  Advanced  courses  adapted 
to  the  individual  requirements  of  graduates  in  mechanical  engineering. 

M.E.  507.  Advanced  Internal  Combustion  Engines  (3)  Design  and  perform- 
ance of  both  carburetor  and  fuel  injection  type  reciprocating  engines  primarily 
from  the  thermodynamic  viewpoint,  with  emphasis  on  the  economics  of  operation. 
Prerequisites:  M.E.  413,  504. 

M.E.  508.  Mechanical  Engineering  Research  (1-9)  Research  related  to  the 
mechanical  engineering  major  subject;  work  must  show  evidence  of  original  think- 
ing; may  be  scheduled  as  thesis  work  for  the  M.S.  degree. 

M.E.  Des.  502.  Friction  and  Lubrication  (3)  The  hydrodynamic  theory  of 
lubrication,  and  the  methods  of  applying  it  to  bearing  design,  together  with  a  survey 
of  methods  of  testing  lubricants. 

M.E.  Des.  505.  Advanced  Dynamics  of  Machines  (3-6)  Linear  and  torsional 
vibrations  in  and  balancing  of  rotating  and  reciprocating  machinery;  an  exact  analy- 
sis of  the  stresses  produced  by  these  and  other  dynamic  forces  in  machine  parts. 
Prerequisites:  Mchs.  12,  M.E.  Des.  8. 
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M.E.  Lab.  501.     Investigation  Projects  (2-6)     Special  experimental  studies  or 
investigations  in  mechanical  engineering,  adapted  to  individual  requirements. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

M.E.  401a,b,c,d.     Mechanical  Engineering  (3-12) 

M.E.  402.  Air  Conditioning  (3) 

M.E.  408.  Steam  Turbines  (3) 

M.E.  409.  Gas  Turbines  (3) 

M.E.  410.  Steam  Power  Plants  (3) 

M.E.  411.  Refrigeration  (3) 

M.E.  412.  Fundamentals  of  Heat  Transfer  (3) 

M.E.  413.  Internal  Combustion  Engines  (3) 

M.E.  416.  Resistance  and  Powering  of  Ships  (3) 

M.E.  Des.  402.     Design  of  Machine  Tools  (3) 

M.E.  Des.  403.     Advanced  Machine  Design  Problems  (3) 

M.E.  Des.  404.     Machine  Design  Analysis  (3) 


METALLURGY 

Professor  Jay  W.  Fredrickson,  Ph.D. 
Chief  of  the  Division 

Met.  500.  Metallurgical  Research  (3-15  per  semester)  Research  on  special 
topics;  conferences,  reading,  and  library  work.  Results  may  be  embodied  in  a  thesis. 
Prerequisites :  Met.  4 1 1 ,  4 1 3 . 

Met.  501.  Metallurgical  Problems  (1-6  per  semester)  Independent  study  of 
special  problems  in  metallurgy.  Prerequisites:  Met.  411,  413. 

Met.  502.  Metallurgical  Seminar  ( 1  per  semester)  Conferences,  reading,  and 
reports.  Required  of  all  graduate  students  in  metallurgy. 

Met.  515.  Corrosion  and  Protection  of  Metallic  Surfaces  (3)  Phenomena 
and  theories  of  metallic  corrosion;  chemistry  and  metallurgy  of  metal  protection. 
Prerequisites:  Met.  411,  413.  Professor  Read 

Met.  516.  Mechanical  Metallurgy  (3)  Theories  of  plastic  flow  in  polycrystal- 
line  metals;  calculations  of  simple  and  combined  stresses  and  application  to  metal 
forming  and  mechanical  tests.  Prerequisites:  Met.  411,  413.  Professor  Prater 

Met.  517.  Advanced  Nonferrous  Metallurgy  (3)  Theory  of  electrorefining, 
electrowinning,  and  processes  involving  the  vapor  phase;  physical  chemistry  of  roast- 
ing and  leaching.  Prerequisites:  Met.  411,  413.  Professor  Read 

Met.  518.  Constitution  of  Metallurgical  Systems  (3)  Application  of 
thermodynamic  principles  to  study  of  heterogeneous  equilibrium  in  alloy,  slag,  and 
slag-metal  systems.  Prerequisites:  Met.  411,  413.  Professor  Davis 
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Met.  519.  Advanced  Ferrous  Metallurgy  (3)  Physicochemical  principles  in 
the  smelting  and  refining  of  iron  and  steel;  slag  control;  solidification  and  primary 
forging  of  steel.  Pierequisites:  Met.  411,  413.  Professor  Davis 

Met.  520.  Foundry  Metallurgy  (3)  Principles  of  foundry  metallurgy;  applica- 
tion to  foundry  operations  for  various  ferrous  and  nonferrous  casting  alloys.  Pre- 
requisites :  Met.  411,  413.  Professor  Lindsay 

Met.  521.  Engineering  Alloys  (3)  Requirements  and  applications  of  industrial 
alloys:  mechanical,  thermal,  electrical,  and  magnetic  properties.  Prerequisites:  Met. 
411,  413.  Professor  Lindsay 

Met.  522.  Solid  Phase  Reactions  in  Metals  (3)  Mechanism  and  rate  deter- 
mining factors  in  solid  phase  reactions  in  metals;  diffusion  processes,  nucleation 
theory,  precipitation  from  solid  solution,  eutectoid,  decomposition  and  order-disorder 
phenomena.  Prerequisites:  Met.  411,  413.  Professor  Lindsay 

Met.  523.  Behavior  of  Metal  Crystals  (3)  Plastic  action  in  single  crystals  of 
metals  and  in  polycrystalline  metals,  theoretical  crystal  plasticity,  recovery,  and 
recrystallization,  deformation  and  recrystallization  textures,  anistropy  in  general. 
Prerequisites:  Met.  411,  413.  Professor  Fredrickson 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Met.  405.  Ferrous  Metallography  (3) 

Met.  406.  Nonferrous  Metallography  (3) 

Met.  407.  Metallurgical  Engineering  I  (3) 

Met.  408.  Metallurgical  Engineering  II  (3) 

Met.  409.  Metallurgical  Investigations  I  (3) 

Met.  410.  Metallurgical  Investigations  II  (3) 

Met.  411.  Advanced  Physical  Metallurgy  (3) 

Met.  412.  Experimental  Metallurgy  (3) 

Met.  413.  Advanced  Chemical  Metallurgy  (3) 


METEOROLOGY 

Professor  Hans  Neuberger,  D.Sc. 
Chief  of  the  Division 

Meteor.  500.  Meteorological  Seminar  (1-3)  Discussion  of  meteorological  re- 
ports and  papers;  scientific  outlook.  Prerequisites:  Meteor.  421,  441,  451. 

Meteor.  501.  Meteorological  Research  (3-15)  Research  work  in  physical, 
synoptic,  dynamic  meteorology;  climatology.  Prerequisites:  a  minimum  of  one  year 
of  physics,  calculus,  and  differential  equations,  1 5  credits  in  meteorology. 

Meteor.  502.  Selected  Topics  of  Advanced  Meteorology  (2)  Lectures,  re- 
view, and  discussion  of  current  problems  in  meteorology.  Prerequisite:  a  minimum 
of  1 5  credits  in  meteorology. 
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Meteor.  504.  Theoretical  and  Dynamic  Meteorology  (3)  Mathematical 
analysis  of  meteorological  phenomena;  theory  of  circulation;  deformation  fields.  Pre 
requisite:  Meteor.  452. 

Meteor.  505.  Bioclimatology  (2)  Climatic  phenomena  in  their  relation  to  life. 
Prerequisite:  Meteor.  372. 

Meteor.  506.  Advanced  Meteorological  Analysis  (2-6)  Physical  analysis  of 
atmospheric  phenomena;  synoptic  analysis  of  weather  phenomena  for  advanced 
students.  Prerequisite:  Meteor.  421. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Meteor.  421.  Synoptic  Meteorology  I  (3) 

Meteor.  422.  Synoptic  Meteorology  II  (3) 

Meteor.  431.  Synoptic  Meteorology  Laboratory  I  (2) 

Meteor.  432.  Synoptic  Meteorology  Laboratory  II  (2-10) 

Meteor.  441.  Physical  Meteorology  I  (2) 

Meteor.  442.  Physical  Meteorology  II  (2) 

Meteor.  451.  Dynamic  Meteorology  I  (3) 

Meteor.  452.  Dynamic  Meteorology  II  (3) 

Meteor.  453.  Problems  in  Dynamic  Meteorology  (1) 

Meteor.  492.  Meteorological  Seminar  (2) 


MINERAL  ECONOMICS 

Professor  John  D.  Ridge,  M.S.,  Ph.D. 
Chief  of  the  Division 

Min.  Econ.  500.  Marketing  of  Minerals  and  Mineral  Products  (3-6)  Re- 
search in  mineral  marketing  problems.  Prerequisite:  Min.  Econ.  453. 

Min.  Econ.  501.  Research  in  Mineral  Economics  (3-6)  Investigation  in  spe- 
cialized fields  of  research  in  mineral  economics.  Prerequisite:  Min.  Econ.  453. 

Min.  Econ.  502.  Technologic  Influences  (3-9)  The  relationship  of  technolo- 
gic advancements  to  the  financial  development  of  the  mineral  industries.  Prerequi- 
sites: Min.  Econ.  87,  483. 

Min.  Econ.  505.  Problems  of  Mineral  Economics  (3-12)  The  determination 
of  basic  technologic-economic  patterns  of  selected  mineral  industries.  Prerequisite: 
Min.  Econ.  87. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  Econ.  400.     Seminar  (1) 

Min.  Econ.  453.     Nonmetallic  Minerals  (3) 

Min.  Econ.  483.     The  Metals  and  Their  Ores  (3) 
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Min.  Econ.  484.  The  Solid  Fuels  (3) 

Min.  Econ.  486.  Petroleum  and  Natural  Gas  Economics  (3) 

Min.  Econ.  490.  Mineral  Valuation  (3) 

Min.  Econ.  491.  Analysis  of  Mineral  Data  (2) 


MINERAL  PREPARATION 

Professor  H.  Beecher  Charmbury,  M.S.,  Ph.D. 
Chief  of  the  Division 

Min.  Prep.  502.  Froth  Flotation  and  Agglomeration  (3)  An  intensive 
study  of  the  theory  and  applications  of  froth  flotation  and  agglomeration.  Prerequi- 
site: Min.  Prep.  405.  Professor  Sun 

Min.  Prep.  504.  Mineral  Preparation  Research  (3-10)  Research  work  on 
specific  problems  in  mineral  preparation.  Prerequisite:  Min.  Prep.  405  or  410. 

Min.  Prep.  505.  Gravity  Processes  and  Miscellaneous  Methods  of  Mineral 
Preparation  (3)  An  intensive  study  of  the  theory  and  applications  of  gravity, 
magnetic,  electrostatic,  centrifugal,  and  dense-media  processes  of  mineral  concen- 
tration. Prerequisite:  Min.  Prep.  405. 

Min.  Prep.  506.  Mineral  Preparation  Plant  Design  (3-10)  The  layout,  de- 
sign, and  selection  of  equipment  for  specific  mineral  preparation  plant  projects.  Pre- 
requisite: Min.  Prep.  405.  Professor  Mitchell 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  Prep.  400.  Mineral  Preparation  Seminar  (1) 

Min.  Prep.  403.  Flowsheets  of  Mineral  Preparation  Plants  (2) 

Min.  Prep.  404.  Plant  Layout  and  Design  (3) 

Min.  Prep.  405.  Unit  Operations  (3) 

Min.  Prep.  406.  Mineral  Preparation  Testing  (2) 

Min.  Prep.  410.  Coal  Preparation  (3) 


MINERALOGY 

Professor  Paul  D.  Krynine,  Ph.D. 
Chief  of  the  Division 

Min.  500.     Physical  Mineralogy  (3)     Optical  methods  and  measurement  of  opti- 
cal constants  of  minerals.  Professors  Krynine  and  Bates 

Min.  501a.     Petrology  (3-6)     Microscopic  study  of  rocks,  emphasizing  classifica- 
tion and  genetic  relationships.  Professors  Krynine,  Oshorn,  and  Griffiths 
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*Min.  502a.  Mineralogical  Research  (3-18)  An  original  study  of  some  min- 
eralogical  problem,  results  of  which  may  be  applied  on  the  thesis  requirements. 

Min.  504.  Theoretical  Mineralogy  (2)  Selected  topics  in  crystal  chemistry 
and  crystal  physics  applied  to  solid  solution,  polymorphism,  crystal  growth,  and  re- 
lated phenomena;  laboratory  studies  of  identification  techniques  including  X-ray 
diffraction.  Prerequisite:  Min.  461.  Professor  Bates 

Min.  505.  Mineralogy  Seminar  (1-2)  Reading,  presentation,  and  discussion  of 
literature  dealing  with  various  phases  of  theoretical  mineralogy.  Topics  are  selected 
to  meet  the  interests  of  the  majority  of  the  students. 

Professors  Krynine,  Osborn,  Bates,  and  Griffiths 

Min.  507.  Physicochemical  Petrography  (3)  Advanced  work  in  the  constitu- 
tion and  phase  relations  of  inorganic  crystals  and  liquids;  special  emphasis  on  silicate 
compounds  and  glasses.  Prerequisite:  Min.  483.  Professor  Osborn 

Min.  508.  Physicochemical  Petrology  (3)  Application  of  the  principles  of 
physicochemical  petrography  to  the  origin  of  igneous  and  metamorphic  rocks;  the 
distribution  of  elements  in  the  earth's  crust.  Prerequisite:  Min.  507. 

Professor  Osborn 

tMiN.  510.  Metamorphism  (2-6)  A  detailed  review  of  chemical  mineralogical 
and  structural  changes  that  take  place  during  metamorphism.  Prerequisite:  Min. 
483.  Professors  Krynine,  Osborn,  Bates,  and  Griffiths 

Min.  511.  Basic  Sedimentology  (3-4)  Composition,  texture,  structure,  mass 
properties  of  sediments;  dynamic  processes  in  complex  natural  systems;  sedimentary 
stages:  weathering,  erosion,  transport,  deposition,  and  lithification.  Prerequisite: 
Min.  483.  Concurrent:  Min.  513.  Professor  Krynine 

Min.  512.  Basic  Sedimentology,  Continued  (3-4)  Diastrophism  and  tectonic 
background  of  sedimentation;  depositional  loci;  classification  of  sediments:  the 
quartzites,  graywackes,  and  arkoses;  chemical  sediments;  paleogeography,  paleo- 
climatology,  oil  finding.  Prerequisite:  Min.  511.  Concurrent:  Min.  514. 

Professor  Krynine 

Min.  513.  Methods  of  Analysis  of  Sediments  (2)  Principles  and  practices 
used  in  analyzing  sedimentary  rocks  for  size,  shape,  and  accessory  (heavy)  minerals. 
Concurrent:  Min.  511.  Prof essor  Griffiths 

Min.  514.  Applied  Sedimentology  (2)  Design  and  control  in  analysis  of  sedi- 
mentary rocks;  application  of  these  techniques  to  industrial  problems.  Concurrent: 
Min.  512.  Prof  essor  Griffiths 

Min.  515.  Mineralogy  of  Clays  and  Other  Fine-Grained  Materials  (2-3) 
The  physical  and  chemical  properties  of  clay  minerals;  importance  and  application 
of  X-ray  diffraction,  differential  thermal  analysis,  light  and  electron  microscopy. 
Prerequisite:  Min.  460.  Professors  Bates  and  Griffiths 


*  Credits  to  be  arranged,  3-9  per  semester, 
t  Credits  to  be  arranged,  2-4  per  semester. 
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Min.  516.  Petrology  of  Fine-Grained  Sediments  (2-3)  The  fine-grained  sedi- 
mentary rocks  and  their  industrial  applications.  Prerequisite:  Min.  515. 

Professors  Griffiths  and  Bates 

+Min.  517.  European  Sediments  (1-6)  Interpretative  microscopic  and  hand 
specimen  study  of  selected  rock  suites  from  Europe  and  Asia;  correlation  with  paleo- 
geographic  and  tectonic  data.  Prerequisites:  Min.  512,  514.  Professor  Krynine 

tMiN.  518.  American  Sediments  (2-8)  Thin  section,  heavy  residue,  textural  and 
field  data  of  arkoses,  graywackes,  quartzites,  and  carbonates  from  representative 
North  American  sedimentary  provinces.  Prerequisites:  Min.  512,  514,  516. 

Professor  Krynine 

§Min.  519.  Oil  Reservoir  Petrology  (2-6)  The  petrographic  fundamentals 
controlling  porosity,  storage  capacity,  oil  accumulation,  effective  permeability,  fluid 
yield  and  retention,  exploration  and  production  methods.  Prerequisites:  Min.  512, 
514,  516.  Professors  Krynine  and  Griffiths 

Min.  520.  Study  of  Accessory  Minerals  (2-4)  Detailed  study  of  accessory 
(heavy)  minerals;  their  significance  in  problems  of  provenance,  petrogenesis, 
mineral  stratigraphy,  and  paleogeography.  Prerequisites:  Min.  511,  512,  513,  514. 

Professor  Griffiths 

Min.  521.  Color  in  Minerals  (1-2)  The  nature  of  light  absorption  as  a  function 
of  chemical  composition  for  solutions,  glasses,  and  minerals.  Professor  Weyl 

§Min.  522.  The  Electron  Microscope  in  Mineralogical  and  Geological 
Problems  (2-6)  Laboratory  investigation  of  geological  subjects  at  high  magnifica- 
tion; correlation  of  data  with  those  obtained  by  other  methods  of  study. 

Professor  Bates 

§Min.  523.  X-Ray  Diffraction  Studies  of  Minerals  (2-6)  Investigation  of 
mineralogical  problems  with  X-rays.  Practicum  includes  preparation  of  samples,  use 
of  X-ray  apparatus,  and  interpretation  of  patterns.  Prerequisite:  Min.  461. 

Professor  Bates 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Min.  460.     Physical  Mineralogy  (3)  Professor  Wright 

Min.  461.     Descriptive  Mineralogy  (4)  Prof essor  Bates 

Min.  483.     Petrography  (4)  Professor  Griffiths 


t  Credits  to  be  arranged,  1-3  per  semester, 
t  Credits  to  be  arranged,  2-4  per  esemester. 
§  Credits  to  be  arranged,  2-3  per  semester. 
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MINING 

Professor  Arnold  W.  Asman,  B.Sc. 
Chief  of  the  Division 

Mng.  500.  Mining  Seminar  (2)  Conferences,  reading,  and  reports.  Scientific 
management;  public  relations;  technological  developments.  Required  of  all  graduate 
students  in  mining  engineering. 

Mng.  501.  Mine  Engineering  (3)  Mine  mechanization  problems.  The  selection 
of  the  most  suitable  equipment  for  various  conditions.  Prerequisite:  Mng.  488. 

Mng.  504.  Mining  Research  (3-10  per  semester)  Research  work  on  specific 
problems  in  physics  of  mining  and  mine  mechanization.  Prerequisite:  Mng.  481. 

Mng.  .506.  Mine  and  Mine  Plant  Design  (3-10)  The  layout,  design,  and  se- 
lection of  equipment  for  specific  mining  and  mine  plant  projects.  Prerequisite: 
Mng.  499. 

Mng.  520.  Mine  Planning  Using  Cycle  Studies  (3-6)  Highly  productive 
cycles  of  mine  section  operation  are  developed  by  use  of  time  and  method  studies  of 
the  various  sub-cycles  involved.  Prerequisite:  Mng.  72. 

Mng.  521.  Mathematical  Analysis  of  Mine  Layouts  (3)  Proportioning  lay- 
outs in  regard  to  mineral  available,  distances,  and  centroids  of  mining  areas;  incre- 
mental and  sub-cycle  costs.  Prerequisite:  Mng.  488. 

Mng.  522.  Rock  Mechanics  (3-6)  A  detailed  study  of  the  physical  properties  of 
rocks  as  affecting  the  design  of  underground  openings;  testing  procedures,  calcula- 
tions, and  design.  Prerequisite:  Mng.  499. 

Mng.  523.  Mine  Dusts  (3)  Detailed  studies  of  methods  of  collecting,  sampling, 
and  determining  the  amount,  size,  and  mineral  content  of  dust  in  mine  atmospheres; 
methods  of  dust  control.  Prerequisite:  Mng.  481. 

Mng.  524.  Underground  Mining  Power  Distribution  Systems  (3-6)  Cal- 
culations involved  in  the  design  of  power  applications  and  systems  for  mines; 
electrical,  compressed  air;  Diesels;  package  power  for  extremely  gassy  conditions; 
sectionalizing;  loads  and  load  centers.  Prerequisite:  Mng.  488. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Mng.  400.  Mine  Safety  Engineering  (2) 

Mng.  481.  Physics  of  Mining  (4) 

Mng.  484.  Mine  Cost  Control  (2) 

Mng.  488.  Advanced  Mine  Mechanization  (3) 

Mng.  494.  Mine  Management  Engineering  (3) 

Mng.  499.  Advanced  Mining  Design  (2) 
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MUSIC 

Professor  Hummel  Fishburn,  M.A.,  Mus.D. 

Head  of  the  Department 

Music  503-506.  Advanced  Stringed  Instruments  (3  per  course)  Study,  reper- 
toire building,  and  recital  performance.  Prerequisite:  Music  103-106.  Fee  $25  per 
course.  Professor  Karhan 

Music  511-514.  Advanced  Piano  (3  per  course)  Piano  literature  of  all  periods; 
stress  laid  on  developing  technique  and  preparing  for  public  performance.  Fee  $25 
per  course.  Professor  Brinsmaid 

Music  531-534.  Advanced  Organ  (3  per  course)  Study,  repertoire  building,  and 
recital  performance.  Prerequisite:  Music  31-34.  Fee  $30  per  course. 

Professor  Ceiga 

Music  558-561.  Free  Composition  (3  per  course)  Composition:  vocal  and  in- 
strumental, standard  or  modern  idioms.  Prerequisite:  18  credits  in  harmony,  count- 
erpoint, and  piano.  Professor  Wenninger 

Music  563.  Free  Arranging  (3)  Correct  procedure  in  arranging  for  vocal  and 
instrumental  ensembles;  practical  exercises  in  quartets,  glee  clubs,  and  choruses; 
small  instrumental  groups,  band,  and  orchestra.  Prerequisite:  18  credits  in  har- 
mony, including  3  of  orchestration.  Professor  Fishburn 

Music  567.  The  Literature  of  the  Orchestra  (3)  The  suite,  symphony,  tone 
poem,  and  overture  from  the  point  of  view  of  appreciation,  form,  and  orchestration. 
Prerequisites:  Music  6  and  theoretical  knowledge  of  the  key  instruments  of  the 
orchestra.  Professor  Fishburn 

In  addition  to  these  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Music  407.  Piano  Repertoire  (3)  Professor  Brinsmaid 

Music  408.  Vocal  Literature  (3)  Mrs.  Reynolds 

Music  410.  Music  of  the  20th  Century  (3) 

Music  411.  Literature  of  the  Violin  (3) 

Music  429-432.     Singer's  Style  and  Interpretation  (3  per  course)     Fee  $25 

per  course.  Professor  Taylor 

Music  456.  Elementary  Counterpoint  (3)  Professor  Wenninger 

Music  466.  Advanced  Conducting  (3)  Professor  Gullo 


MUSIC  EDUCATION 

Professor  Hummel  Fishburn,  M.A.,  Mus.D. 
Head  of  the  Department 

Music  Ed.  500.  Music  Education  Seminar  (3-6)  Problems  of  various  phases 
of  music  education,  both  instrumental  and  vocal;  research  and  literature  dealing 
with  these  problems. 
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Music  Ed.  569.  Present-Day  Trends  in  Instrumental  Music  (3)  New 
methods  and  materials  for  band,  orchestra,  and  ensembles. 

Music  Ed.  571.  Vocal  Pedagogy  (3)  Detailed  study  of  vocal  problems  met  in 
public  schools,  elementary  through  high  school;  vocal  class  pedagogy  and  literature; 
daily  voice  training.  Prerequisites:  Music  Ed.  48  and  teaching  experience. 

Music  Ed.  572.  Instrumental  Pedagogy  (3-6)  Research  problems  in  band 
and  orchestra.  Prerequisite:  Music  Ed.  54  or  practical  experience. 

Music  Ed.  573.  The  Materials  of  Appreciation  (3)  Methods  and  materials 
for  the  development  of  music  appreciation  in  the  elementary  and  secondary  schools. 
Prerequisites:  Music  5  and  teaching  experience. 

Music  Ed.  574a,b.  Present-Day  Trends  in  Music  Education  (3-6)  Present- 
day  music  education  materials  and  methods  (elementary  and  secondary  levels)  in 
relation  to  modern  educational  philosophy;  emphasis  upon  practical  problems  pre- 
sented by  members  of  the  class.  Prerequisites:  Music  Ed.  48  and  teaching  experi- 


Music  Ed.  575.  The  Junior  High  School  Music  Curriculum  (3)  Instruc- 
tional materials,  procedures,  curricular  and  extracurricular  activities,  integration 
with  other  subjects. 

Music  Ed.  576.  Music  Supervision  (3)  Current  educational  procedures  in 
training  music  supervisors. 

Music  Ed.  580.  Field  Projects  in  Junior  and  Senior  High  School  Music  (3) 
Curricular  problems  to  be  carried  on  under  actual  school  conditions;  individual  work 
under  supervision.  Prerequisites:  teaching  experience  and  30  credits  of  graduate 
study. 

Music  Ed.  590.     Thesis  (3-15) 

Music  Ed.  594.  Pedagogy  of  Ear  Training  (3)  Materials  and  methods  for 
training  the  listener  to  grasp,  understand,  and  write  what  is  heard  from  melody  to 
four-part  harmony.  Prerequisite:  12  credits  in  ear  training  and/or  harmony. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Music  Ed.  401.  Music  in  the  Rural  Area  (3) 

Music  Ed.  462.  Pedagogy  of  Theory  (3) 

Music  Ed.  468.  The  Teaching  of  Piano  (3) 

Music  Ed.  469.  Band  and  Orchestra  Technique  (3) 

Music  Ed.  470.  Choral  Technique  (3) 

Music  Ed.  475.  Objectives  and  Problems  in  Elementary  Music  Education 


(3) 
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PETROLEUM  AND  NATURAL  GAS 

Professor  John  C.  Calhoun,  M.S.,  Ph.D. 
Chief  of  the  Division 

Pet.E.  500a.  Petroleum  and  Natural  Gas  Engineering  Research  (3-9  per 
semester) 

Pet.E.  501.  Energetics  of  Petroleum  Engineering  (3)  Applications  of 
thermodynamics  to  special  problems  in  production  of  petroleum  and  natural  gas. 
Prerequisite:  M.E.  2. 

Pet.E.  502a.  Petroleum  and  Natural  Gas  Engineering  Seminar  (3-9)  An 
intensive  study  of  one  or  several  phases  of  petroleum  engineering. 

Pet.E.  503.  The  Flow  of  Homogeneous  Fluids  Through  Porous  Media  (3) 
Flow  and  pressure  distributions  for  various  geometric  patterns  for  steady  and  un- 
steady states.  Prerequisite:  Math.  431. 

Pet.E.  504.  Water  Flooding  (3-6)  Continuation  of  Pet.E.  485  with  emphasis 
on  special  problems.  Prerequisite:  Chem.  40. 

Pet.E.  506.  Advanced  Petroleum  Engineering  (5)  Advanced  problems  in 
petroleum  and  natural  gas  production.  Prerequisites:  Chem.  41,  Pet.E.  74. 

Pet.E.  507.  Condensate  Fields  (2)  Retrograde  condensation  phenomenon  of 
hydrocarbon  mixtures  at  high  pressures;  literature  on  condensate  fields;  production 
methods  and  equipment  design:  casing  heads,  compressors,  separators,  stabilizers; 
safety  measures.  Prerequisite:  Pet.E.  501. 

Pet.E.  508.  Colloidal  Behavior  of  Industrial  Clays,  Muds,  and  Slimes 
(2-3)  Principles  of  colloidal  activity  applied  to  the  control  of  the  properties  of 
clay  slips,  drilling  fluids,  and  similar  suspensions.  (In  co-operation  with  the  Cera- 
mics staff.)  Prerequisite:  Chem.  41.  Professor  Henry 

Pet.E.  509.  Advanced  Petroleum  Engineering  Design  (2)  Continuation  of 
Pet.E.  84.  Projects  in  the  selection  of  engineering  materials  for  casing  programs, 
drilling  rigs;  production,  treatment,  stabilization,  and  transportation  of  crude  oils. 
Prerequisite:  Pet.E.  84. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pet.E.  481.     Natural  Gas  and  Gasoline  Plants  (4) 
Pet.E.  485.     Secondary  Recovery  (3) 
Pet.E.  491.     Oil  and  Gas  Reservoir  Engineering  (3) 
Pet.E.  Lab.  481.     Natural  Gas  Laboratory  (1) 
Pet.E.  Lab.  490.     Advanced  Core  Testing  (3) 
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PHILOSOPHY 

Professor  John  A.  Mourant,  M.A.,  Ph.D. 
Head  of  the  Department 

Phil.  500a,b.     Ethical  Seminar  (2-6)     A  critical  study  of  some  phase  of  ethical 
fact  and  theory. 

Phil.  501a,b,c,d.     Philosophy  Seminar  (2-12)     Meets  the  demand  for  advanced 
study  in  special  fields  of  philosophical  thought. 

Phil.  502.     Theory  of  Epistemology  (3)     A  systematic  and  critical  analysis  of 
some  aspect  of  contemporary  epistemology. 

Phil.  503.     Logic  (3)     The  logical  basis  of  mathematics  and  its  ultimate  nature. 

Phil.  504.     Social  and  Political  Philosophy  (3)     A  critical  study  of  basic  prob- 
lems in  their  historical  and  functional  setting. 

Phil.  505.     Ideals  of  Western  Civilization  (3)     An  analysis  of  contemporary 
ideals  in  terms  of  their  Graeco-Judean  bases. 

Phil.  507.     Seminar  in  History  of  Philosophy  (3-12)     Concentrated  study  of 
some  work  or  problem  in  the  history  of  philosophy. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phil.  401.  Religious  Philosophy  of  the  Great  Reformers  (3) 

Phil.  405.  Philosophy  of  St.  Augustine  (3) 

Phil.  408.  Advanced  Social  and  Political  Philosophy  (3) 

Phil.  409.  Philosophy  of  St.  Thomas  Aquinas  (3) 

Phil.  415.  The  Philosophy  of  Kant  (3) 

Phil.  418.  Recent  and  Contemporary  Philosophy  (3) 

Phil.  426.  Metaphysics  (3) 

Phil.  427.  Advanced  Ethics  (3) 

Phil.  428.  Advanced  Logic  (3) 

Phil.  430.  Honors  Course  in  Philosophy  (3) 


PHYSICAL  EDUCATION 

Consult  Professor  Lloyd  M.  Jones,  M.A.,  Ph.D. 

Phys.  Ed.  500.     Problem  in  Physical  Education  (3)     Prerequisite:  Phys.  Ed. 

455. 

Phys.  Ed.  522.  Organization  and  Administration  of  Physical  Education  in 
Colleges  and  Universities  (3)  Administration  of  physical  education  in  college; 
credits,  schedules,  excuses,  records,  reports,  budgets,  classification,  tests,  staff,  and 
facilities.  Prerequisite:  Phys.  Ed.  491.  Professor  Thiel 
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Phys.  Ed.  523.  Administration  of  College  Athletics  (3)  Eligibility,  sched- 
ules, managerial  systems,  the  relationships  of  athletics  to  the  physical  education  pro- 
gram and  to  education  in  general.  Prerequisite:  Phys.  Ed.  491.       Professor  Bedenk 

Phys.  Ed.  526.  Athletic  Problems  in  Schools  (3)  Practical  problems  which 
result  from  the  administration  of  athletics  in  schools.  Reports  on  some  aspects  of 
athletics  required.  Prerequisite:  Phys.  Ed.  460.  Professor  Bedenk 

Phys.  Ed.  528.  Professional  Education  of  Teachers  of  Health  and  Physi- 
cal Education  (3)  Health  and  physical  education  surveys,  publicity,  sociability 
and  personality  tests,  legislation,  state  certification,  standards  for  facilities  and 
equipment,  in-service,  follow-up,  and  teacher-community  problems.  Prerequisite: 
Phys.  Ed.  49 1 .  Professor  Jones 

Phys.  Ed.  529.  Supervision  of  Physical  Education  in  Schools  (3)  Methods 
and  policies  of  the  school  supervisor  of  physical  education;  conferences,  planning 
and  presenting  the  program,  evaluating  results,  improving  teachers-in-service,  super- 
vision of  the  classroom  teacher.  Prerequisites:  Phys.  Ed.  452,  453,  491. 

Professor  Jones 

Phys.  Ed.  530.  Research  Techniques  in  Health  Education,  Physical  Educa- 
tion, and  Recreation  (3)     Prerequisite:  Phys.  Ed.  490.  Professor  Lawther 

Phys.  Ed.  531.  Research  in  Health  Education,  Physical  Education,  and 
Recreation  (3)     Prerequisite:  Phys.  Ed.  530.  Professor  Masley 

Phys.  Ed.  532.  Tests  and  Measurements  in  Physical  Education  (3)  Criti- 
cal study  of  the  tests  and  measurements  available  in  physical  education;  methods  of 
constructing  and  evaluating  new  tests  and  measurements.  Prerequisite:  Phys.  Ed. 
490.  Professor  Masley 

Phys.  Ed.  534.  Studies  in  Curriculum  Construction  in  Physical  Education 
(3)  Principles  and  methods  of  curriculum  building  in  physical  education;  the  dif- 
ferent psychological  and  educational  points  of  view,  organizing  a  course  of  study 
committee,  making  units  of  instruction.  Prerequisites:  Phys.  Ed.  452,  453,  454. 

Professor  Jones 

Phys.  Ed.  535.  Modern  Foreign  Systems  of  Physical  Education  (3)  Com- 
parative analysis  of  national  and  local  programs  and  systems  of  physical  education  in 
foreign  countries.  Prerequisites:  Phys.  Ed.  534,  595.  Professor  Speidel 

Phys.  Ed.  536.  Scientific  Methods  in  Athletic  Coaching  (3)  Unusual  tech- 
niques in  athletic  coaching  which  are  not  commonly  recognized  and  used;  advanced 
skills  and  strategy  in  coaching  major  sports.  Prerequisite:  Phys.  Ed.  460. 

Professor  Lawther 

Seminar  in  Health  Education,  Physical  Education,  and  Rec- 
Open  only  to  students  preparing  approved  theses  and  dissertations. 

Professor  Jones  and  Staff 

Relationships  of  Physical  Education  to  the  Exact  Sciences 

Professor  Lucey 

Administrative  Problems  of  Physical  Education  in  Schools 
Solutions  to  problems  emerging  from  the  administration  of  physical  education 
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in  schools,  fitting  physical  education  into  the  school's  schedule,  awards  and  budgets. 
Prerequisite:  Phys.  Ed.  491.  Professor  Jones 

Phys.  Ed.  581.  Problems  in  Body  Mechanics  (3)  Certain  aspects  of  human 
motion  and  body  segmental  alignment;  analysis  of  human  gait,  and  the  dynamic 
adaptation  of  the  spine,  thorax,  and  pelvis  to  external  physical  forces.  Prerequisites: 
Health  Ed.  244,  Phys.  Ed.  399.  Professor  Kelly 

Phys.  Ed.  595.  Philosophy  of  Health  Education,  Physical  Education,  and 
Recreation  (3)     Prerequisite:  Health  Ed.  453  or  Phys.  Ed.  491  or  Rec.  465. 

Professor  Jones 
Phys.  Ed.  598.     Thesis  (1-6) 

Phys.  Ed.  599.     Dissertation  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phys.  Ed.  424.  Modern  Trends  in  Health  Education,  Physical  Education, 
Recreation,  and  Athletics  (3)  Professor  Jones 

Phys.  Ed.  429S.     The  Modern  Dance  in  Education  (3)  Professor  Briant 

Phys.  Ed.  43 IS.     Coaching  of  Advanced  Baseball  (3)  Professor  Bedenk 

Phys.  Ed.  436S.     Coaching  of  Advanced  Football  (3)  Professor  Bedenk 

Phys.  Ed.  437S.     Coaching  of  Advanced  Basketball  (3)  Professor  Gross 

Phys.  Ed.  438S.     Coaching  of  Advanced  Track  (3)  Professor  Werner 

Phys.  Ed.  439S.     Coaching  of  Advanced  Soccer  (3)  Mr.  Jeffrey 

Phys.  Ed.  440S.     Coaching  of  Advanced  Gymnastics  (3)      Professor  Wettstone 
Phys.  Ed.  441S.     Advanced  Coaching  of  Athletics  for  Men  (1-11) 

Unit  A.     Basketball  (1)  Professor  Gross 

Unit  B.     Football  (1)  Prof essor  Bedenk 

Unit  C.     Track  and  Field  (1)  Professor  Werner 

Unit  D.     Baseball  (1)  Professor  Bedenk 

Unit  E.     Wrestling  (1)  Prof  essor  Speidel 

Unit  F.     Soccer  (1)  Mr.  Jeffrey 

Unit  G.     Swimming  (1)  Mr.  Gutteron 

Unit  H.     Gymnastics  (1)  Prof  essor  Wettstone 

Unit  I.     Boxing  (1)  Mr.  Sulkowski 

Unit  J.     Lacrosse  (1)  Professor  Thiel 

Unit  K.     Fencing  (1)  Professor  Meyer 

Phys.  Ed.  449S.     Advanced  Teaching  of  Sports  and  Rhythmics  (1-11) 

Unit  A.     Soccer  and  Speedball  (1)  Professor  Lucey 

Unit  B.     Basketball  (1)  Prof  essor  Lucey 

Unit  C.     Field  Hockey  (1)  Prof  essor  Lucey 

Unit  D.     Archery  (1)  Professor  Haidt 

Unit  E.     Swimming  (1) 

Unit  F.     Rhythmics  for  Children  (1)  Professor  Briant 

Unit  G.     Modern  Dance  and  Accompaniment  (1)  Professor  Briant 

Unit  H.     Early  American  Country  Dancing  and  Social  Dancing  (1) 

Professor  Briant 
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Unit  I.     Tennis  ( 1 )  Professor  Lucey 

Unit  ].     Badminton  ( 1 )  Professor  Lucey 

Unit  K.     Golf  CO  Mr.  Rutherford 

Phys.  Ed.  452S,  452X.     Analysis  of  Physical  Education  Activities  for  the 

Elementary  School  (3)  Professor  S-peidel 

Phys.  Ed.  45 3S,  45 3X.     Analysis  of  Physical  Education  Activities  for  the 

High  School  (3)  Professor  Bischoff 

Phys.  Ed.  454.     The  Natural  Program  of  Physical  Education  Activities, 

Applied  (3)  Professor  Bischoff 

Phys.  Ed.  455.     Scientific  Method  in  Health  and  Physical  Education  (3) 

Professor  Masley 
Phys.  Ed.  460.     Methods  and  Principles  of  Athletic  Coaching  (3) 

Professor  Lawther 
Phys.  Ed.  466S.     Visual  Instruction  in  Athletics  (3)  Professor  Conger 

Phys.  Ed.  47 IS.     Health  Education,  Physical  Education,  Recreation,  and 

Athletics  for  the  School  Administrator  (3)  Professor  Jones 

Unit  A.     Athletics  in  the  Schools  Q) 

Unit  B.     Health  Education  in  the  Schools  (1) 

Unit  C.     Physical  Education  and  Recreation  in  the  Schools  ( 1 ) 
Phys.  Ed.  480.     Advanced  Anatomy  and  Physiology,  Applied  (3) 

Professor  Kelly 
Phys.  Ed.  482,  482X.  Posture  Education  in  the  Schools  (3)  Professor  Kelly 
Phys.  Ed.  488S.     The  Administration  of  Physical  Education  and  Athletics 

for  Women  (3)  Professor  Haidt 

Phys.  Ed.  489.     Intramural  Athletics  (3)  Professor  Bischoff 

Phys.  Ed.  490.     Introduction  to  Tests  and  Measurements  in  Health  and 

Physical  Education  (3)  Professor  Masley 

Phys.  Ed.  491.     Organization  and  Administration  of  Health  and  Physical 

Education  in  Schools  (3)  Professor  Jones 


PHYSICS 

Professor  D.  C.  Duncan,  M.A.,  Ph.D. 
Acting  Head  of  the  Department 

Phys.  501a,b,c,d,e.  Physics  Research  (1-15  per  semester)  Original  work  to  ob- 
tain material  for  a  thesis.  May  be  continued  in  successive  semesters  as  Phys.  501b, 
501c,  etc.  to  a  maximum  of  45  credits. 

Phys.  507.  Theoretical  Thermodynamics  (3)  A  mathematical  treatment  of 
the  principles  of  thermodynamics. 

Phys.  509.  Physics  Seminar  (1)  Selected  topics  from  current  physical  research 
critically  examined  and  discussed.  May  be  continued  in  successive  semesters  as 
Phys.  509a,  509b,  509c. 
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Phys.  517.  Kinetic  Theory  (3)  The  Maxwell-Boltzmann  law,  Brownian  move- 
ments, specific  heats,  and  other  selected  topics.  Prerequisites:  Phys.  411,  Math.  431. 

Phys.  521.  Crystal  Structure  (3)  The  solution  of  the  structure  of  crystals  by 
X-ray  methods.  Available  for  major  credit  in  either  physics  or  chemistry. 

Phys.  522.  Advanced  Crystal  Analysis  (3)  Continuation  of  Phys.  521,  in- 
cluding the  application  of  crystal  structure  studies  to  physical,  chemical,  and  metal- 
lurgical problems.  Available  for  major  credit  in  either  physics  or  chemistry. 

Phys.  530.  Introduction  to  Theoretical  Physics  (3)  The  application  of 
higher  mathematics  to  problems  in  the  various  fields  of  physics.  Prerequisites :  Math. 
431,  Phys.  285. 

Phys.  531.     Theoretical  Physics  (3)     Continuation  of  Phys.  530. 

Phys.  533.  Theory  of  Sound  (3)  Mathematical  treatment  of  the  theory  of 
sound.  Prerequisite:  Phys.  530. 

Phys.  553.  Nuclear  Physics  (3)  Mathematical  course  in  nuclear  physics.  Pre- 
requisite: Phys.  562. 

Phys.  557.  Electricity  and  Magnetism  (3)  Treatment  of  the  mathematical 
theory  of  electricity  and  magnetism.  Prerequisite:  Phys.  467. 

Phys.  558.  Electricity  and  Magnetism  (3)  Continuation  of  Phys.  557.  Pre- 
requisite: Phys.  557. 

Phys.  560.  Advanced  Physical  Measurements  (1-18)  Offers  opportunity  for 
advanced  work  in  the  various  fields  of  physics. 

Phys.  561.  De  Broglie  Waves  and  Quantum  Mechanics  (3)  An  introduction 
to  the  modern  interpretation  of  atomic  structure  and  radiation  phenomena,  based 
upon  the  de  Broglie  and  Schroedinger  wave  theory.  Prerequisite:  Phys.  531. 

Phys.  562.  Wave  Mechanics  in  Modern  Physics  (3)  This  continuation  of 
Phys.  561  discusses  the  theory  of  atomic  and  simple  molecular  spectra,  Zeeman  and 
Stark  effect,  theories  of  metallic  conductivity  and  thermionic  emission,  etc.  Pre- 
requisite: Phys.  561. 

Phys.  571.     Atomic  Structure  (3)    Recent  work  in  atomic  and  subatomic  physics. 

Phys.  572.  Spectroscopy  (3)  Atomic  and  molecular  spectra,  both  emission  and 
absorption  methods  of  excitation,  radiation  and  ionization  potentials,  spectral  series, 
fine  structure,  spectra  of  ionized  and  stripped  atoms. 

Phys.  575.  Problems  in  Modern  Physics  (1-3)  Theoretical  studies  in  any  field 
of  modern  physics  with  or  without  associated  experimental  work.  Prerequisite: 
Phys.  456. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Phys.  400.     Intermediate  Electricity  and  Magnetism  (4) 
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Phys.  402.     Electronics  (4) 

Phys.  404.     Electronic  Measurements  (2-4) 

Phys.  411.     Theoretical  Mechanics  (3) 

Phys.  417.     The  Teaching  of  Physics  (3) 

Phys.  420.     Intermediate  Heat  (3) 

Phys.  433S.     Intermediate  Mechanics  and  Fluid  Physics  (3) 

Phys.  435S.     Intermediate  Electricity  and  Magnetism  (3) 

Phys.  437S.     Intermediate  Heat,  Sound,  and  Light  (3) 

Phys.  439S.     Elementary  Survey  of  Modern  Physics  (3) 

Phys.  443.     Intermediate  Acoustics  (3) 

Phys.  444.     Measurements  in  Acoustics  (2) 

Phys.  454,  454X.     Atomic  and  Nuclear  Physics  (3) 

Phys.  456.     Atomic  and  Nuclear  Physics  (3) 

Phys.  457.     Experimental  Atomic  Physics  (2) 

Phys.  458.     Intermediate  Optics  (4) 

Phys.  461.     Theoretical  Mechanics  (3) 

Phys.  467.     Intermediate  Electricity  and  Magnetism  (3) 

Phys.  477.     X-Ray  Analysis  of  Solids  and  Liquids  (3) 

Phys.  486.     Astronomical  Photography  (3-6) 

Phys.  490.     Modern  Stellar  Theory  (3-9) 

Phys.  49 IS.     Advanced  Celestial  Measurements  (3-9) 


POLITICAL  SCIENCE 

Professor  R.  Wallace  Brewster,  M.A.,  Ph.D. 
Head  of  the  Department 

Seminar  in  Political  Science  (3-12)     Subject  to  be  announced. 

Seminar  in  Advanced  American  Government  (3-12) 

Research  in  Public  Administration  (3-12) 

Research  Techniques  in  Political  Science  (3) 

Political    and    Administrative    Problems    in    Pennsylvania 

Comparative  Government  (3-12) 
International  Relations  (3-6) 
International  Organization  (3-6) 
Public  Administration  (3-6) 
Political  Theory  (3-6) 
Government  Regulation  (3-6) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Pol.  Sci.  411.  American  Political  Theory  (3) 

Pol.  Sci.  413.  Government  and  Foreign  Policy  of  the  Soviet  Union  (3) 

Pol.  Sci.  415.  International  Organization  (3) 

Pol.  Sci.  416.  International  Law  (3) 
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Pol.  Sci.  417.  Municipal  Government  (3) 

Pol.  Sci.  419.  Public  Administration  (3) 

Pol.  Sci.  421.  Modern  Political  Theories  (3) 

Pol.  Sci.  427.  Public  Opinion  and  Propaganda  (3) 

Pol.  Sci.  428.  Pennsylvania  Local  Government  (3) 

Pol.  Sci.  429.  Pennsylvania  Local  Administration  (3) 

Pol.  Sci.  431.  Ancient  and  Medieval  Political  Theories  (3) 

Pol.  Sci.  432.  Current  Political  Trends  and  Problems  in  the  United 
States  (3-9) 

Pol.  Sci.  433.  Labor  and  Welfare  Legislation  and  Administrative  Prob- 
lems (3) 

Pol.  Sci.  435.  Government  Housing,  Planning,  and  Public  Works  (3) 

Pol.  Sci.  442.  American  Foreign  Policy  (3) 

Pol.  Sci.  444.  Government  Regulation  (3) 

Pol.  Sci.  445.  Administrative  Law  (3) 

Pol.  Sci.  446.  Judicial  Systems  (3) 

Pol.  Sci.  456.  Governments  and  Foreign  Policies  of  Latin  America  (3) 

Pol.  Sci.  458.  Governments  and  Foreign  Policies  of  the  Far  East  (3) 

Pol.  Sci.  499X.     Foreign  Study  in  Government  (2-6) 


PORTUGUESE 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Port.  571.     Seminar  in  Portuguese  Literature  (3-6)     Prerequisite:  Port.  4. 


POULTRY  HUSBANDRY 

Professor  Ernest  W.  Callenbach,  M.S. 
Head  of  the  Department 

P.H.  502.     Advanced  Poultry  Nutrition  (2-4)     Prerequisite:  P.H.  3. 

Professor  Murphy 

P.H.  503.     Advanced  Poultry  Farm  Management  (2-4)     Prerequisite:  P.H.  8. 

Professor  Bressler 

P.H.  504.     Advanced  Market  Poultry  and  Eggs  (2-4)     Prerequisites:  P.H.  1,  7; 
Agr.  Ec.  33  or  2  additional  credits  in  poultry  husbandry.  Professor  Margolf 

P.H.  505.     Research  in  Poultry  Husbandry  (3-10)     Prerequisite:  9  credits  in 
poultry  husbandry.  Professor  Callenbach  and  Staff 

P.H.  506.     Seminar  in  Poultry  Husbandry  (1-6) 

Professor  Callenbach  and  Staff 
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In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

P.H.  412.     Poultry  Breeding  (3)  Professor  Maw 


PSYCHOLOGY 

Professor  Bruce  V.  Moore,  M.A.,  Ph.D. 
Head  of  the  Department 

Psy.  500.  Seminar:  Introduction  to  Research  Methods  Cl)  Prerequisite:  12 
credits  in  psychology. 

Psy.  501.  Advanced  Psychology  (3)  A  comprehensive  study  of  general  psychol- 
ogy. Prerequisite:  9  credits  in  psychology.  Professor  Lepley 

Psy.  502.  Advanced  Educational  Psychology  (2-4)  Psychological  theories  and 
principles  underlying  educational  theories  and  practices.  Prerequisites:  Psy.  14  or 
414;  Ed.  31  or  teaching  experience.  Professor  van  Ormer 

Psy.  503.  Physiological  Psychology  (2-6)  Correlations  between  structure  and 
function  of  nervous  system  and  human  consciousness;  laws  and  theories  in  fields 
of  sensation,  attention,  association,  affection,  and  thought.  Prerequisite:  9  credits 
in  psychology.  Professor  DeCamp 

Psy.  504.  Comparative  Psychology  (2-4)  Behavior  from  standpoint  of  phylo- 
genetic  growth  and  development;  biological  implications;  comparison  of  different 
types  of  animals,  including  man.  Prerequisite:  9  credits  in  psychology. 

Professor  Carpenter 

Psy.  505.  Research  Problems  in  Psychology  (1-15)  Prerequisite:  12  credits  in 
psychology. 

Psy.  506.  Clinical  Psychology  (1-6)  Procedures  used  in  the  Psychology  Clinic. 
Limited  to  students  enrolled  in  Psy.  560.  Prerequisites:  Ed.  70  or  Psy.  471;  Psy. 
550  or  551.  Professor  Snyder 

Psy.  509.  Advanced  Theory  of  Learning  and  Habit  Formation  (2-3)  Criti- 
cal evaluation  of  the  major  theories  of  learning:  Hull,  Guthrie,  Tolman,  Lewin. 
Application  of  learning  theory  to  major  problems  in  psychology.  Prerequisite:  Psy. 
4  or  407  or  414.  Professor  Grosslight 

Psy.  510.  History  of  Psychology  (3)  The  theoretical  systems,  experiments,  and 
personalities  in  the  development  of  modern  psychology  until  about  1920.  Pre- 
requisite: 9  credits  in  psychology.  Professor  Carpenter 

Psy.  511.  Contemporary  American  Psychology  (2-3)  Current  systems  or 
schools  of  psychology  with  comparative  study  and  critical  analysis;  points  of  view  as 
presented  by  recognized  leaders.  Prerequisite:  9  credits  in  psychology. 

Professor  Lepley 
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Psy.  513.  Educational  Psychology:  Differential  (2)  Causes  of  differences 
in  achievement  and  personality;  psychological  implications  of  the  methods  used  by 
schools  in  adjusting  to  individual  differences.  Prerequisites:  Psy.  14  or  414;  6 
credits  at  400  level  in  psychology.  Professor  van  Ormer 

Psy.  514.  Educational  Psychology:  Learning  (2)  Experimentally  determined 
facts  about  the  learning  process;  synthesis  of  main  theories  of  learning;  application 
of  principles  related  to:  motivation,  practice,  retention,  transfer,  meaning,  and  prob- 
lem solving.  Prerequisites:  Psy.  14  or  414;  6  credits  at  400  level  in  psychology. 

Professor  van  Ormer 

Psy.  515.  Advanced  Statistics  in  Psychology  and  Education  (3)  Sampling, 
tests  of  significance,  factor  analysis,  analysis  of  variance  and  other  advanced  statisti- 
cal methods;  the  application  of  statistical  methods  to  practical  problems.  Prerequi- 
site: Psy.  415  or  Ed.  574.  Professor  Kurtz 

Psy.  517.  Psychology  of  Attitudes  and  Opinions  (3)  Acquisition  and  control 
of  attitudes  and  opinions,  including  beliefs,  convictions,  biases,  prejudices,  and 
ideologies  as  determinants  of  action.  Prerequisite :  1 8  hours  in  psychology,  including 
Psy.  417,  422,  437.  Professor  Carpenter 

Psy.  518.  Projects  in  Experimental  Psychology  (2-4)  Individual  experi- 
mental projects;  seminars  on  experimental  design  and  instrumentation.  Prerequi- 
site:  Psy.  407. 

Psy.  521.  Research  Problems  in  Industrial  Psychology  (2-6)  Actual  indus- 
trial personnel  problems  in  laboratory  and  industrial  plants:  monotony,  fatigue, 
psychological  selection,  and  training  procedures.  Prerequisites:  Psy.  21,  431. 

Professor  Kinsley  Smith 

Psy.  522.  Advanced  Psychological  Marketing  Research  Techniques  (3) 
Current  literature;  special  questionnaire  designs  to  test  consumer  reaction  to  prod- 
ucts, advertising,  and  company  policies  from  psychological  standpoint;  scale  analysis; 
consumer  motivation.  Prerequisite:  15  credits  in  psychology,  including  Psy.  15,  21, 
422.  Professor  Guest 

Psy.  525.  Sampling  Designs  in  Market  and  Opinion  Research  (3)  Tech- 
niques in  the  selection  of  samples  for  accurate  representation  of  human  populations; 
special  emphasis  given  to  probability  sampling.  Prerequisites:  Psy.  15,  21,  422. 

Psy.  526.  Analysis  and  Presentation  of  Market  and  Opinion  Research  Data 
(3)  Classification  and  cross-tabulation  of  data  as  an  aid  in  understanding  research; 
analysis  of  opinion  data  by  punch-card  equipment.  Prerequisites:  Psy.  15,  21,  422. 

Psy.  528.  Opinion  Research  Administration  (3-6)  Practicum  in  the  planning, 
development  of  techniques,  and  administration  of  the  sample  survey.  Prerequisite: 
Psy.  428.  Professor  Guest 

Psy.  534.  Applications  of  Psychology  in  Bio-Mechanics  (2)  Experimental 
studies  of  psychological  factors  affecting  design  and  operation  of  machines.  Pre- 
requisites: Psy.  3  and  4,  or  501.  Professor  Kinsley  Smith 
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Psy.  539.  Motivation  and  Emotion  (3)  Systematic  status  of  instinct,  drive, 
motive,  will,  purpose;  methodology  and  results  of  physiological,  experimental,  and 
clinical  investigation  of  basic  drives.  Prerequisites:  Psy.  3,  4. 

Professor  Kendon  Smith 

Psy.  540.  Clinical  Psychology  Seminar  (1-6)  Seminar  on  current  problems  in 
clinical  psychology.  Prerequisite:  Psy.  482. 

Psy.  541.  Dynamics  of  Human  Adjustment  (3)  Seminar  on  motivation  of 
human  behavior,  frustration,  and  mechanisms  of  adjustment;  normal  behavior  is 
stressed.  Prerequisite:  Psy.  437.  Professor  Bernreuter 

Psy.  542.  Psychopathology  (3)  Covers  basic,  developmental,  human,  experi- 
mental reactions,  showing  how  normal  and  pathological  character  trends  and  devia- 
tions evolve;  basic  reasons  for  and  applications  of  psychotherapeutic  methods.  Pre- 
requisite: Psy.  412  or  437.  Professor  Lott 

Psy.  543.  Counseling  Techniques  (2)  Survey  of  psychotherapeutic  methods; 
history,  theory,  and  methods  employed;  case  illustrations.  Prerequisite:  Psy.  482. 

Professor  Snyder 

Psy.  550.  Psychometrics  :  Binet  (2)  Measurement  of  intelligence  by  Stanford 
revision  of  the  Binet-Simon  technique;  demonstrations,  lectures;  practice  admin- 
istering tests;  observations  of  student  by  instructor.  Prerequisite:  Psy.  471. 

Psy.  551.  Psychometrics:  Point  Scales  (2)  Measurement  of  intelligence  by 
individual  nonverbal  techniques:  Arthur,  Wechsler-Bellevue,  and  others;  demon- 
strations, lectures,  and  practice  administering  tests  under  observation.  Prerequisite: 
Psy.  471. 

Psy.  552.  Psychometrics:  Preschool  (2)  Measurement  by  individual  pre- 
school scales:  Merrill-Palmer,  Minnesota,  California  First  Year;  demonstrations, 
lectures,  and  practice  in  administering  tests  under  observation.  Prerequisite:  Psy. 
551. 

Psy.  553.  Psychometrics:  Advanced  (2)  Measurement  of  intelligence,  social 
maturity,  and  other  characteristics;  demonstration,  lectures,  and  practice  in  admin- 
istering tests;  observations  by  instructor.  Prerequisite:  Psy.  550. 

Professor  Bernreuter 

Psy.  554.  Psychometrics:  Sensory  (2-3)  Measurement  of  auditory  and  visual 
acuity  and  defects;  psychophysiological  theory;  demonstrations,  lectures,  and  prac- 
tice in  administering  and  interpreting  tests  under  observation.  Prerequisite:  Psy.  4. 

Psy.  555.  Psychometrics:  Rorschach  Administration  (3)  Introduction  to 
theory  of  projective  tests;  supervised  practice  in  administering  and  scoring  of  the 
Rorschach  test.  Prerequisite:  Psy.  550  or  551.  Professor  Guthrie 

Psy.  556.  Psychometrics:  Rorschach  Interpretation  (3)  Study  of  current 
literature  and  supervised  practice.  Prerequisite:  Psy.  555.  Professor  Guthrie 

Psy.   557.     Psychometrics:  Advanced  Projective  Techniques  (2-3)     Survey  of 
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common  projective  techniques  other  than  the  Rorschach,  with  supervised  practice. 
Prerequisite:  Psy.  556.  Professor  Guthrie 

Psy.  560.  Clinical  Practicum  (2-3)  Applied  experience  in  techniques  of  clini- 
cal psychology;  case  work  in  Psychology  Clinic.  Prerequisites:  Psy.  482,  550,  551. 

Psy.  561.  Clinical  Practicum:  Elementary  School  (1-3)  Experience  in  the 
Psychology  Clinic  and  public  schools  in  learning  and  adjustment  problems;  diag- 
nosis and  remedial  work;  pertinent  school  laws  and  practices.  Prerequisites:  Psy. 
560  and  Ed.  70,  or  Ed.  432g  or  470. 

Psy.  562.  Clinical  Practicum:  Vocational  Guidance  (1-3)  Practical  experi- 
ence in  the  Psychology  Clinic  on  high  school,  college,  and  adult  vocational  guidance 
cases;  staff  meetings;  seminar  on  techniques  and  materials.  Prerequisite:  Psy.  560  or 
Ed.  502. 

Psy.  563.  Clinical  Practicum:  Marital  Counseling  (1-3)  Experience  in  the 
Psychology  Clinic  on  premarital  and  marital  adjustment;  seminar  on  techniques  of 
adjustment  and  development  of  sexual  and  emotional  maturity  in  marriage.  Pre- 
requisite: Psy.  560.  Professor  Adams 

Psy.  564.  Clinical  Practicum:  Personal  Adjustment  Counseling  (2-3) 
Advanced  practicum  with  experience  in  counseling  of  personal  adjustment  problems 
referred  to  the  Psychology  Clinic.  Prerequisite:  Psy.  565.  Professor  Snyder 

Psy.  565.  Clinical  Practicum:  Nondirective  Counseling  (3)  Practical  ex- 
perience in  application  of  the  nondirective  method,  along  with  systematic  theoretical 
study  of  the  method.  Prerequisites:  Psy.  543,  560.  Professor  Snyder 

Psy.  566.  Clinical  Practicum:  Hypnotherapy  (1-3)  Practical  experience  in 
the  Psychology  Clinic  in  the  use  of  hypnotherapy;  staff  meetings;  seminar  on  prin- 
ciples and  techniques.  Prerequisites:  Psy.  543,  560. 

Psy.  567.  Clinical  Practicum:  Play  Therapy  (1-3)  Practical  experience  in 
the  Psychology  Clinic  in  the  use  of  play  therapy  with  young  children;  staff  meet- 
ings; seminar  on  principles  and  techniques.  Prerequisites:  Psy.  543,  560. 

Psy.  568.  Clinical  Practicum:  Group  Therapy  (2)  Practical  experience  in 
the  Psychology  Clinic  in  the  use  of  group  methods  for  the  treatment  of  personal 
maladjustments;  staff  meetings;  seminar  on  principles  and  techniques.  Prerequisite: 
Psy.   565. 

Psy.  569.  Clinical  Practicum:  Advanced  Nondirective  (2)  Practical  experi- 
ence in  the  Psychology  Clinic  in  advanced  nondirective  therapy  techniques;  staff 
meetings;  case  conferences.  Prerequisite:  Psy.  565. 

Psy.  574.  Mental  Deficiency  (3)  Causes  of  mental  deficiency;  diagnosis,  train- 
ing, and  care  of  mental  defectives.  Prerequisites:  Psy.  414  or  482. 

Psy.  590.     Seminar:  Advanced  (1-2)     Prerequisite:  Psy.  500. 

Psy.  591.  Seminar  on  Teaching  Psychology  (1-3)  Objectives  and  content  of 
psychology;  organization  and  presentation  of  material;  teaching  aids  and  techniques. 
Prerequisites:  Psy.  407  or  501;  510  or  511. 
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Psy.  599.     Thesis  (1-15) 

In  addition  to  thes°.  courses,  the  following  may  be  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Psy.  400.     Honors  Course  in  Psychology  (2-6) 

Psy.  407.     Intermediate  Experimental  Psychology  (3)  Professor  Lesley 

Psy.  411,  41 IX.     Psychology  of  the  Preschool  Child  (3) 

Professors  van  Ormer  and  Thevaos 
Psy.  412,  412X.     Abnormal  Psychology  (3)  Professor  DeCamp 

Psy.  414,  414X.     Intermediate  Educational  Psychology  (2-3) 
Psy.  415,  415X.     Intermediate  Statistics  in  Psychology  and  Education  (3) 

Professor  Kurtz 
Psy.  417.     Social  Psychology  (2-3)  Professor  Carpenter 

Psy.  418.     Measurement  of  Personality  (2-3)  ProfessorBernreuter 

Psy.  419.     Guidance  and  Education  in  Sexual  and  Marital  Adjustment  (3) 

Professor  Adams 
Psy.  420.     Applied  Social  Psychology  (3) 

Professors  Carpenter  and  Kinsley  Smith 
Psy.  422.  Psychological  Methods  of  Measuring  the  Reactions  of  the  Pub- 
lic (3)  Professor  Guest 
Psy.  423.  Test  Construction  and  Standardization  (2-3)  Professor  Kurtz 
Psy.  424,  424X.  Psychological  Techniques  in  Public  Personnel  Adminis- 
tration (3)  Professor  Adams 
Psy.  425,  425X.     Psychology  of  the  Elementary  School  Child  (2-3) 

Professor  van  Ormer 
Psy.  426,  426X.     Adolescence  (2-3)  Professors  van  Ormer  and  Thevaos 

Psy.  427.     Psychological  Principles  in  Advertising  (3)  Professor  Guest 

Psy.  428.     Opinion  Research  Laboratory  (3)  Professor  Guest 

Psy.  429.     Psychology  of  Communication  (3) 

Psy.  431,  43 IX.     Industrial  Psychology  (3)  Professor  Kinsley  Smith 

Psy.  437,  437X.     Psychology  of  Adjustment  (3) 

Psy.  438.     Theory  of  Personality  (3)  Professor  Grosslight 

Psy.  440.     Psychology  Projects  (1-6) 

Psy.  471,  47 IX.     Measurement  of  Intelligence  (2)  Professor  Bernreuter 

Psy.  472.     Special  Ability  Testing  (2)  Professor  Moore 

Psy.  482.     Introduction  to  Clinical  Psychology  (3)  Professor  Snyder 

Psy.  495S.     Family  Health  and  Human  Relations  (3-9) 


PUBLIC  UTILITIES 

Professor  Arthur  H.  Waynick,  B.S.,  M.S.,  Sc.D. 

Head  of  the  Department  of  Electrical  Engineering 

Pub.  Util.  521.  Public  Utilities  (3)  Problems  of  current  interest  in  the  pub- 
lic utility  field,  principally  those  utilities  involving  the  use  of  the  principles  of  elec- 
trical engineering.  Professor  Powell 
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In  addition  to  this  course,  the  following  may  he  taken  for  graduate  credit  under  the 
restrictions  in  force: 

Pub.  Util.  421.     Electric  Utilities  (3)  Professor  Powell 


RECREATION 

Consult  Professor  Fred  M.  Coombs,  M.A. 

Rec.  530.  Camp  Administration  (3)  Camp  site  development;  staff  selection, 
training,  and  supervision;  development  of  objectives  and  program  planning;  the 
values  inherent  in  outdoor  and  camping  education.  Prerequisite:  Rec.  430. 

Rec.  533.  Recreation  Studies,  Surveys,  and  Appraisals  (3)  Types,  purposes, 
and  methods  of  conducting  recreation  studies  and  surveys;  procedures  in  the  ap- 
praisal of  community  recreation.  Prerequisite:  Phys.  Ed.  530.         Professor  Coomhs 

Rec.  560.  Administrative  Problems  of  Recreation  (3)  Administrative  prob- 
lems in  park  and  recreation  departments;  departmental  organization,  finance,  per- 
sonnel, facilities,  program,  and  public  relations.  Prerequisite:  Rec.  465. 

Professor  Coomhs 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Rec.  430.     Camp  Counseling  (3)  Professor  Coomhs 

Rec.  432.     Recreation  in  Industry  (3) 

Rec.  434.     Recreation  Areas  and  Facilities  (3)  Professor  Coomhs 

Rec.  456.     Social  Recreation  (3) 

Rec.  461,  46 IX.     Programs  of  Community  Recreation  (1  per  unit) 

Professor  Coomhs 

Unit  A.     Programs  of  the  Rural  Community  (1) 

Unit  B.     Programs  of  the  Urhan  Community  (1) 

Unit  C.     Programs  of  Large  Muncipalities  (1) 
Rec.  462.     Recreation  for  the  Handicapped  (3)  Professor  Speidel 

Rec.  465,  465X.     Administration  of  Recreation  (3)  Professor  Coomhs 


*RURAL  SOCIOLOGY 

Professor  Macklin  E.  John,  M.S.,  Ph.D. 
Head  of  the  Department  of  Agricultural  Economics  and  Rural  Sociology 

Rur.  Soc.   551.     Rural  Sociology  Seminar  (1-6)     Prerequisite :  6  credits  in  rural 
sociology,  sociology,  or  psychology. 


Credit  in  rural  sociology  will  also  be  given  for  Agr.  Ec.  505  and  525. 
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Rur.  Soc.  552.  The  Structure  of  Rural  Society  (3)  Systematic  review  of 
research  dealing  with  the  structure  of  rural  society;  the  purpose,  methodology,  and 
contribution  of  each  study  treated.  Prerequisites:  Rur.  Soc.  11,  Soc.  1. 

Professor  John 

Rur.  Soc.  553.  Rural  Social  Processes  (3)  Continuation  of  Rur.  Soc.  552. 
The  functioning  of  rural  society;  research  dealing  with  the  subject  reviewed  and 
evaluated.  Prerequisite:  Rur.  Soc.  552. 

Rur.  Soc.  554.  Advanced  Rural  Social  Welfare  (3)  Analysis  of  welfare 
techniques  and  their  application  to  rural  situations.  Prerequisites :  Rur.  Soc.  1 1 ;  Psy. 
2  or  Rur.  Soc.  459.  Professor  Mather 

Rur.  Soc.  555.  The  Rural  Church  (3)  The  rural  church  as  a  social  institution; 
its  relation  to  the  community;  the  church  in  "problem"  areas;  effects  of  population 
trends  on  the  program  of  the  rural  church;  the  use  of  case  studies  and  surveys.  Pre- 
requisite: 6  credits  in  rural  sociology,  sociology,  or  psychology.       Professor  Mather 

Rur.  Soc.  556.  Thesis  in  Rural  Sociology  (6)  A  preparation  of  the  required 
thesis  for  the  degree  of  Master  of  Science  in  rural  sociology  while  in  residence  at 
the  College. 

Rur.  Soc.  557.  The  Development  of  the  Rural  Community  (3)  The  origin 
and  evolution  of  the  rural  community  under  different  geographic  and  cultural  con- 
ditions. Prerequisites:  Rur.  Soc.  11  or  Soc.  1;  Rur.  Soc.  452  or  Soc.  415a. 

Professor  Mather 

Rur.  Soc.  559.  Advanced  Rural  Social  Psychology  (3)  The  application  of 
social  psychological  principles  to  the  treatment  of  rural  problems.  Prerequisites: 
Rur.  Soc.  11,  Psy.  2.  Professor  Green 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Rur.  Soc.  452.  Rural  Organization  (3)  Professor  Brown 

Rur.  Soc.  454.  Rural  Social  Welfare  (3)  Professor  Mather 

Rur.  Soc.  456.  Rural  Standards  of  Living  (3)  Professor  Mather 

Rur.  Soc.  459.  Rural  Social  Psychology  (3)  Professor  Green 


SOCIOLOGY 

Professor  Seth  W.  Russell,  M.A.,  Ph.D. 
Head  of  the  Department 

Soc.  503.  Seminar  in  Social  Psychology  (3-9)  Investigation  of  the  theories, 
methods,  and  empirical  data  of  social  psychology,  with  particular  reference  to  such 
problems  as  the  relations  between  personality  and  culture,  social  and  personal  dis- 
organization, the  development  of  role  behavior,  and  the  conception  of  the  self. 

Professor  Coutu 
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Soc.  510.  Field  Work  in  Sociology  (1-3)  Advanced  research  projects  to  be 
carried  out  in  the  field  under  the  supervision  of  the  department  and  recognized 
social  agencies. 

Soc.  512.  Seminar  in  Modern  Criminology  (3)  Critical  analysis  of  research  in 
criminology  and  penology.  Professor  Clark 

Soc.  513.  Advanced  Sociological  Research  Methods  and  Techniques  (3) 
Special  problems  in  scientific  method  and  research  technique;  designed  to  prepare 
the  student  for  social  inquiry  on  a  professional  level;  embraces  both  quantitative  and 
nonquantitative  types  of  work.  Prerequisites:  Soc.  413  and  3  credits  of  statistics. 

Professor  John 

Soc.  515.     Structure  and  Functions  of  the  Community  (3)  Professor  Bernard 

Soc.  516.     Sociological  Theory  (3)  Prof essor  Green 

Soc.  523.  Advanced  Research  in  Population  (3)  Supervised  original  research 
on  some  aspect  of  demographic  phenomena  and  vital  statistics;  a  genuine  contribu- 
tion to  knowledge  is  expected  of  the  student.  Professor  Blizzard 

Soc.  525.  Seminar  in  Sociology  (1-9)  Research  problems  in  theoretical  and 
applied  sociology. 

Soc.  530.  Research  on  Marriage  and  the  Family  (3)  Training  in  methods 
and  techniques  of  research  in  family  relations.  Under  the  guidance  of  the  instructor, 
experimental,  statistical,  and  comparative  studies  are  carried  out,  individually  or  co- 
operatively. Prerequisites :  graduate  standing  and  3  hours'  previous  work  in  this  field. 

Professor  Bernard 

Soc.  540.  Theory  and  Method  in  Anthropology  (3)  Theory  and  method  used 
in  culture-historical,  sociological,  and  psychological  interpretations.    Professor  Mook 

Soc.  545.  Seminar  in  Anthropology  (1-9)  Critical  analysis  of  research  in  se- 
lected areas  of  regional  ethnography  and  ethnological  theory.  Prerequisites:  Soc.  45, 
445.  Professor  Mook 

Soc.  561.  Seminar  in  Sociology  of  Religion  (3)  Prerequisites:  Soc.  60  or  61; 
415a  or  418;  400  or  401.  Professor  Russell 

Soc.  572.  Methods  of  Sampling  (3)  Application  of  sampling  techniques  to 
sociological  research.  Prerequisite:  Soc.  471.  Professor  Clark 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Soc.  400.     Sociological  Theory  (3)  Professor  Green 

Soc.  401.     Social  Institutions  (3)  Professor  Green 

Soc.  403a.     Advanced  Social  Psychology  (3)  Professor  Coutu 

Soc.  403b.     Advanced  Social  Psychology  (3)  Professor  Coutu 

Soc  405S.     Social  Proelems  (3) 

Soc.  408.     Social  Ecology  (3)  Professor  Blizzard 

Soc.  413.     Methods  and  Techniques  of  Social  Research  (1-6) 

Professor  Bernard 
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Soc.  415a.     Community  Institutions  (3) 

Soc.  418.     The  Development  of  Social  Thought  (3) 

Soc.  423.     Population  Research  (3) 

Soc.  424.     Social  Change  (3) 

Soc.  425.     Contemporary  Sociological  Theory  (3) 

Soc.  426.     Introduction  to  Public  Welfare  (3) 

Soc.  427S.     Family  Case  Work  (6) 

Soc.  429.     Social  Stratification  (3) 

Soc.  431.     Communication  and  Mass  Society  (3) 

Soc.  441.     Folk  Society  (3) 

Soc.  442.     Anthropology  of  the  New  World  (3) 

Soc.  443.     Anthropology  of  the  Old  World  (3) 

Soc.  445.     Primitive  Society  (3) 

Soc.  461.     Sociology  of  Religion  (3) 

Soc.  470.     The  Use  of  Statistics  in  Sociology  (3) 

Soc.  471.     Advanced  Sociological  Statistics  (3) 

Soc.  495S.     Family  Health  and  Human  Relations  (3) 

Soc.  499X.     Foreign  Study  in  Sociology  (2-6) 


Professor  Bernard 

Professor  Blizzard 

Professor  Abramson 

Professor  Green 

Professor  Mather 


Professor  Abramson 
Professor  Mook 
Professor  Mook 
Professor  Mook 
Professor  Mook 
Professor  Russell 
Professor  Clark 
Professor  Clark 


SPANISH 

Professor  Robert  J.  Clements,  M.A.,  Ph.D. 
Head  of  the  Department  of  Romance  Languages 

Sp.  544.  Neoclassicism  in  the  Romance  Literatures  (3)  The  nature  and  de- 
velopment of  the  Neoclassic  movement  in  Italy,  France,  Spain,  and  Portugal. 

Sp.  545.  Romanticism  in  the  Romance  Literatures  (3)  The  nature  and  de- 
velopment of  the  Romantic  movement  in  Italy,  France,  Spain,  and  Portugal. 

Sp.  546.  Medieval  Romance  Literatures  (3)  The  nature  and  development  of 
medieval  literature  and  thought,  with  particular  reference  to  Italy,  France,  Spain, 
and  Portugal. 

Sp.  547.     Realism,  with  Particular  Reference  to  Romance  Literature  (3) 

Sp.  548.     20th  Century  Romance  Literature  as  a  Political  Force  (3) 

Romance  Philology  (3)     Historical  development  of  the  Romance  lan- 


Sp.  551. 
guages 

Sp.  552. 
texts. 


Old  Spanish  Readings  (3)     Familiarizes  the  student  with  Old  Spanish 


Sp.  561.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Origin  and  early  de- 
velopment of  the  Spanish  national  drama.  Representative  plays  of  different  types 
will  be  read  and  discussed. 

Sp.  562.  Spanish  Drama  Previous  to  Lope  de  Vega  (3)  Continuation  of  Sp. 
561. 
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Sp.  565.  Lope  de  Vega  (3) 

Sp.  566.  Lope  de  Vega's  Followers  (3) 

Sp.  567.  Cervantes  and  His  Works  (3) 

Sp.  568.  Cervantes  and  His  Works  (3) 

Sp.  571.  Seminar  in  Spanish  Literature  (3-12)  Lectures  on  methods  of  re- 
search. Students  will  pursue  common  and  individual  investigations  in  fields  selected 
after  consultation  with  the  instructor. 

Sp.  572.     Seminar  in  Spanish  Literature  (3)     Continuation  of  Sp.  571. 

Sp.  574.  Methods  and  Bibliography  in  Romance  Languages  and  Literatures 
(1-2) 

Sp.  599.     Dissertation  (1-15) 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Sp.  401.  The  Golden  Age  (3) 

Sp.  402.  Drama  of  the  Golden  Age  (3) 

Sp.  403.  Don  Quixote  (3) 

Sp.  404.  Old  Spanish  Language  and  Literature  (3) 

Sp.  405.  Spanish  Drama  of  the  19th  Century  (3) 

Sp.  406.  Contemporary  Spanish  Drama  (3) 

Sp.  407.  The  Spanish  Novel  of  the  19th  Century  (3) 

Sp.  408.  The  Contemporary  Spanish  Novel  (3) 

Sp.  409,  409X.     Introduction  to  Latin- American  Literature  (3) 

Sp.  410.  Introduction  to  Latin-American  Literature  (3) 

Sp.  411.  Mexico:  Its  Language  and  Literature  (3) 

Sp.  412.  Argentina:  Its  Language  and  Literature  (3) 

Sp.  415.  Modern  Spanish  Lyric  Poetry  (3) 

Sp.  417.  Spanish  Literature  in  the  Romantic  Period  (3) 

Sp.  421.  The  Teaching  of  Romance  Languages  (3) 

Sp.  471.  Problems  in  Spanish  Literature  (3-6) 

Sp.  490.  Advanced  Composition  and  Conversation  (3) 

Sp.  496.  Literary  Criticism  in  France,  Italy,  and  Spain  (3) 


SPEECH 

Professor  Robert  T.  Oliver,  M.A.,  Ph.D.,  LL.D. 

Head  of  the  Department 

Speech  500.  Seminar  in  American  Oratory  (2-4)  The  history  of  American 
oratory,  with  the  application  of  critical  standards  to  the  work  of  specific  orators. 
Prerequisite:  6  credits  in  speech,  including  Speech  200.  Professor  O'Brien 
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Speech  505.  Historical  Development  of  Speech  Theory  (2-4)  Survey  of 
ancient,  medieval,  and  modern  theories  of  public  address  in  relation  to  currently 
accepted  speech  theories.  Professor  DeBoer 

Speech  508.  Seminar  in  British  Oratory  (2-4)  History  of  British  oratory; 
application  of  critical  standards  to  the  work  of  selected  orators.  Professor  Fife 

Speech  510.  Seminar  in  Methods  of  Teaching  Speech  (2-4)  Curriculum 
construction,  media,  and  methods  in  high  school  and  college.  Prerequisite :  6  credits 
in  speech,  including  Speech  200.  Professor  O'Brien 

Speech  520.  Seminar  in  Speech  Science  (2-4)  A  seminar  in  the  physical  and 
physiological  bases  of  speech  and  voice;  introduction  to  the  laboratory  techniques 
used  in  speech  research.  Prerequisite:  9  credits  in  speech,  speech  education,  or 
psychology. 

Speech  525.  Seminar  in  Clinical  Speech  Pathology  (2-4)  A  physiological, 
neurological,  and  psychological  view  of  the  speech  process  together  with  a  critical 
study  of  modern  theories  and  practices  in  clinical  speech  pathology.  Prerequisites: 
Speech  490,  49 1 .  Professor  McDonald 

Speech  540.  Seminar  in  the  Problems  of  Radio  (3)  Advanced  study  and  re- 
search in  special  problems  in  radio  speech,  radio  production,  and  radio  organization. 
Prerequisite:  6  hours  of  speech,  including  Speech  200,  300;  425  or  435. 

Professor  Nelson 

Speech  550.  Seminar  in  Oral  Persuasion  (2-4)  Theory  and  devices  of  persua- 
sion; analysis  of  persuasive  discourse.  Prerequisite:  6  credits  in  speech,  including 
Speech  200. 

Speech  555.  Speech  Communication:  Problems  and  Principles  (2-4)  Prev- 
alent theories  of  speech  influence.  Professor  Oliver 

Speech  560.  Public  Address  (2-4)  Discussion  and  criticism  of  speech  outline, 
manuscript,  content,  composition,  and  delivery.  Prerequisite:  6  credits  in  speech, 
including  Speech  200.  Professor  Schug 

Speech  575.  Research  Problems  in  Speech  (1-12)  Advanced  research  on  an 
individual  basis  in  oratorical  criticism,  discussion  techniques,  persuasion,  pedagogy, 
phonetics,  speech  science,  and  speech  pathology.  Prerequisite:  12  credits  in  speech 
or  in  speech  education. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech  400.     Teaching  of  Speech  (3)  Professor  Schug 

Speech  401.     Problems,  Methods,  and  Areas  in  Speech  (1)  Professor  Carter 
Speech  405a,b,cS.     Practical  Problems  in  Public  and  Private  Speech  (1-3) 

Speech  410.     English  Phonetics  and  Pronunciation  (3)  Professor  O'Brien 
Speech  411a,b,cS.     Speech  Science  and  Speech  Arts  (1-3) 

Speech  412.     Speech  Composition  (3)  Professor  DeBoer 

Speech  415.     Applied  Phonetics  for  Clinicians  (3)  Professor  Brong 
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Speech  416.  Methods  of  Coaching  Debate  (3) 

Speech  425.  Advanced  Principles  of  Radio  Speech  (3)  Professor  Nelson 

Speech  431.  Anatomy  and  Physiology  of  the  Ear  and  Vocal  Mechanisms 

(3) 

Speech  435.  Radio  Organization  (3)  Professor  Nelson 

Speech  437.  Principles  of  Television  Speech  (3)  Professor  Nelson 

Speech  445.  Speech  as  a  Medium  of  International  Relations  (3) 

Professor  Oliver 

Speech  450.  Discussion  Techniques  (3)  Professor  O'Brien 

Speech  490.  Speech  Disorders  and  Their  Treatment  (3) 

Speech  491.  Clinical  Speech  Practicum  (1-3)  Professor  Raahe 


SPEECH  EDUCATION 

Consult  Professor  Eugene  T.  McDonald,  M.Ed.,  D.Ed. 

Speech  Ed.  537.  Advanced  Speech  Correction  (1-6)  The  clinical  speech  pro- 
cedures of  examination,  diagnosis,  and  treatment.  Prerequisite:  Speech  Ed.  437  or 
Speech  491. 

Speech  Ed.  540.  Articulation  Disabilities  (3)  Speech-sound  production  dis- 
orders in  children  and  adults;  methods  of  examination,  diagnosis,  and  treatment. 
Prerequisite:  Speech  490  or  Speech  Ed.  436. 

Speech  Ed.  541.  The  Voice  and  Its  Disorders  (3)  Physical,  physiological,  and 
psychological  bases  of  voice  production;  causes,  nature,  and  symptoms  of  its  dis- 
orders; current  clinical  methods  in  voice  improvement.  Prerequisite:  Speech  Ed. 
436  or  Speech  490. 

Speech  Ed.  542.  Stuttering  and  Allied  Disorders  (3)  Modern  theories  of 
the  causes  of  disorders  of  rhythm;  methods  of  examination,  diagnosis,  and  treatment. 
Prerequisite:  Speech  490  or  Speech  Ed.  436. 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Speech  Ed.  430.     Problems  of  the  Child  with  a  Hearing  Loss  (3) 
Speech  Ed.  434.     Audiometry  and  Hearing  Aids  (3) 

Speech  Ed.  435.     Clinical  Practice  with  the  Deaf  and  Hard-of-Hearing  (3) 
Speech  Ed.  436.     Speech  Disabilities  (3) 
Speech  Ed.  437.     Speech  Correction  (1-3) 
Speech  Ed.  439X.     Fundamentals  of  Speech  Education  (3) 
Speech  Ed.  439aX.     Methods  in  Speech  Education  (3) 

Speech  Ed.  440,  440X.     Speech  Education  and  Reeducation  in  the  Elemen- 
tary School  (2-3) 
Speech  Ed.  44 IS.     Current  Problems  in  Speech  and  Hearing  (1-6) 
Speech  Ed.  442.     Speech  Pathology  (3) 
Speech  Ed.  443.     Methods  in  Auditory  Training  and  Speech  Reading  (3) 
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ZOOLOGY 

Professor  Pennoyer  F.  English,  M.S.,  Ph.D. 
Acting  Head  of  the  Department  of  Zoology  and  Entomology 

Zool.  509.  Techniques  in  Wildlife  Management  (3)  Preparing  study 
mounts,  census  making,  management  area  mapping,  methods  of  collecting  data,  and 
determining  food  habits  from  stomach  contents.  Prerequisite:  Zool.  546. 

Professor  English 

Zool.  512.  Seminar  (1)  The  review  of  current  zoological  literature.  Required  of 
graduate  students  majoring  in  zoology  and  entomology.  Prerequisite:  12  credits  in 
zoology  or  entomology.  Professor  English 

Zool.  513.  Research  (1-15  per  semester)  The  prosecution  of  an  assigned  prob- 
lem under  the  guidance  of  an  instructor.  Prerequisites:  Zool.  410,  432,  437,  440  or 
546. 

Zool.  532S.  Animal  Parasites  (3)  Structure,  life  cycle,  and  control.  Prerequis- 
ite: Zool.  432. 

Zool.  541.  Comparative  Physiology  (3)  The  dynamics  of  vital  processes  as 
shown  in  members  of  the  animal  kingdom.  Prerequisites:  Zool.  25,  26;  Agr.  Bio- 
chem.  1;  Agr.  Biochem.  425  or  Zool.  437.  Professor  Vrings 

Zool.  546.  The  Theory  of  Game  Management  (4)  Fundamental  principles 
underlying  the  management  of  wild  game  birds  and  mammals;  the  co-ordination  of 
such  management  with  the  various  land  uses;  the  planning  of  preserves  and  other 
land  areas.  Prerequisites:  Zool.  408,  420.  Professor  English 

Zool.  547S.  Wildlife  Management  (3)  The  basic  principles  concerned  with 
the  management  of  game  birds  and  game  mammals.  Prerequisites:  Zool.  25,  26,  420. 

Professor  English 

Zool.  551.  Fisheries  Management  (3)  The  basic  principles  underlying  the 
management  of  inland  waters  for  fish  production.  Prerequisite:  Zool.  450. 

Zool.  581.  Advanced  Inverteerate  Zoology  (3)  The  morphology,  physiology, 
taxonomy,  and  life  histories  of  invertebrate  animals.  Professor  Frings 

In  addition  to  these  courses,  the  following  may  he  taken  for  graduate  credit  under 
the  restrictions  in  force: 

Zool.  408.     Mammology  (4)  Professor  English 

Zool.  410.     General  Limnology  (3) 

Zool.  415.     The  Literature  of  Vertebrate  Zoology  (1)  Professor  Frings 

Zool.  416.     The  Methods  of  Research  in  Zoology  (2) 

Zool.  417.     Invertebrate  Faunisttcs  (4)  Professor  Frings 

Zool.  418S.     Field  Ornithology  (3)  Professor  Wood 

Zool.  419S.     General  Animal  Ecology  (3)  Professor  Blackburn 
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Zool.  420. 

Game  Birds  (3) 

Professor  English 

Zool.  432. 

Human  Parasitology  (3) 

Professor  Zeliff 

Zool.  436. 

Protozoology  (3) 

Professor  Zeliff 

Zool.  437. 

Histology  (4) 

Professor  Newman 

Zool.  440. 

Embryology  (4) 

Professor  Newman 

Zool.  444. 

Zoological  Problems  (1-6) 

Zool.  445S 

The  Identification  of  Insects  (3) 

Professor  Blackburn 

Zool.  448. 

Ornithology  (3) 

Professor  Wood 

Zool.  450. 

Ichthyology  (4) 
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